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Build a Library of FARMING BOOKS via 
the Organic Farmer 20% DISCOUNT PLAN 





Here’s how you benefit: 
When you order the Organic Farmer Book of the 
Month, plus at least one additional book listed at the 
right, you get a 20% DISCOUNT on your entire order. 
This is your opportunity to build a helpful Organicul- 
tural library at unusually low cost. Note: Discount Plan 
orders for the April Book of the Month will be accept- 
ed only during April and May 1950. (The March offer 
remains valid during April.) No C.O.D.’s on this special 
offer, which is open only to Organic Farmer subscribers. 


The Book of the Month for April is 
Stone Mulching in the Garden 


by J. 1. Rodale 


Opens whole new vistas in gardening and farming 
and further develops the science of organic com- 
posting. (Not a treatise on rock-garden techniques.) 
As worked out at the Rodale experimental farm, 
the stones are laid in strips with space between for 
composting. Stone-mulches not only keep down 
weeds but retain heat and moisture. The result is far sturdier plants 
than those not so treated. This is a practical method of increasing the 
health and yield of vegetables, berry bushes, and fruit trees. It is labor- 
saving and productive, weed-dispelling and attractive. 168 pp., 50 


photographs. $3.00. 


Example of the Discount Plan: 

If you purchase “Stone Mulching” and “Humus and the 
Farmer,” you take the 20° discount on $7.50 and send only 
$6.00—a saving of $1.50! The more books you buy when 
you buy the book of the month, the greater your cash saving. 
And at the same time you are adding helpful, fascinating, 
authoritative books to your library, all written or endorsed 
by J. I. Rodale, editor of The Organic Farmer. 


MAIL YOUR ORDER TO 





BOOK OF THE “MONTH DEPT. 











~ meOrganic Farmer 


EMMAUS, PENNSYLVANIA 


Any of these 
ORGANIC FARMER 
books may be used 

to complete your 


DISCOUNT PLAN: 


THE HEALTHY HUNZAS 
by J. 1. Rodale 


True story of a cancer-free people 
who return all residues to the soil. Gives 
full details. 263 pp., 20 photos. $3.00. 


THE EARTH'S GREEN CARPET 


by Louise E. Howard 

The increase of degenerative diseases 
is a result of soil depletion by artificial 
fertilizers. Only a living soil is pro- 
ductive. 260 pp. $3.00. 

* 
FARMERS OF FORTY CENTURIES 
by F. H. King 
How compost farming has enabled 


the crowded Orient to keep its lands fer- 
tile. 384 pp., 209 photos. $5.00. 


TREES AND TOADSTOOLS 
by M. C. Rayner, D.Sc. 


Deals with their fundamental but 
little understood relationship. 122 pp., 
18 full-page photographs. $2.50. 


© 
THE PRUNING BOOK 
by Gustave L. Wittrock 


Deals with all kinds of shrubs and 
trees, tells not only Aow to prune, but 
when. 166 pp., diagrams, photos. $3.00. 


THE ORGANIC FRONT 
by J. I. Rodale 


Answers the question, “Is our health 
related to the soil?” in terms of the 
fundamental principles underlying suc- 
cessful farming. 200 pp. $2.50. 


. 
THE EARTH'S FACE & 
Human Destiny 

by Dr. Ehrenfried Pfeiffer 


A beautiful landscape is an index of 
a living soil. The author warns against 
agricultural practices which destroy the 
soil. 183 pp., 60 illus. $2.75. 


HUMUS AND THE FARMER 
by Friend Sykes 


How 750 “worthless” acres were 
changed into rich farmland. 416 pp., 
40 photos, index. $4.50. 
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Here they are again—the two year- 
ling Arabians on our cover. They 
are part of a string of Arabian 
horses on Joseph Rodale’s Pennsyl- 
vania farm. Next month we'll have 
an article and more photographs on 
this organic farm. 
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Letters 





Farming Fantasy 
Dear Sir: 


I noticed in the Organic Farmer 
for March you said I had always 
been “a friend of natural agricul- 
ture.” If you mean that I whip up 
a batch of compost now and then 
and spread it on the land, you are 
correct. But if you mean that I sub- 
scribe to the dogma of organiculture, 
you are wrong. You should not take 
a piece of satirical writing like my 
New Yorker story and from it draw 
conclusions about my husbandry or 
my beliefs. I am not a friend of any 
particular kind of agriculture, or it 
of me. I don’t believe there is any 
such thing as wnnatural agriculture, 
since all substances are part of na- 
ture. I hobnob with bags of chemi- 
cal fertilizer, and I have never read 
anything that convinced me that I 
should confine my friendship to “na- 
tural” materials. I once 1ead 
Pfeiffer’s book and used to talk 
knowingly about the bad effects of 
chemicals until one day it occurred 
to me that I had never studied ag- 
ronomy and couldn’t possibly evalu- 
ate his ideas without more education. 

I use compost because there is a 
lot of stuff on my place suitable 
for composting, and it gives me a 
feeling of improving the soil and 
seems like a sensible thing to do. 
On the other hand, I suspect that 
there are regions in the United States 
where the sensible way to introduce 
organic material into the soil is to 
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stimulate crops artificially, thus in- 
ducing a heavy growth of organic 
material in the form of leaf and root 
—material that otherwise would be 
missing and unobtainable. 

I admit that composting is fun, 
and sometimes effective. But I also 
admit that I don’t know a darn thing 
about soils, and anything I do or 
say is in the realm of mysticism. 

E. B. White, 
New York, N. Y. 


Ed. Mystic White’s story undoubted- 
ly was fantastic, but we feel that it 
has more meaning than a great deal 
of serious writing we have seen re- 
cently. 


Oats Prevent Cannibalism 
Dear Sir: 

In the December issue of The Or- 
ganic Farmer you advise that green 
hay be used for the prevention of 
cannibalism. 

I would suggest that whole oats 
be used for this purpose—for both 
pullets and hens. Oats can be com- 
pared to honey—an almost complete 
food. I begin to feed whole oats 
when the chicks are three weeks old 
and increase the amount fed until 7 
quarts per 100 pullets is fed twice a 
day. After 30 to 40 per cent pro- 
duction is reached I reduce to 7 
quarts per 100 hens fed at 7 a.m. 
This amount is continued through- 
out their laying period. 

Brother Lewis Bertrand, C.S.C., 
Notre Dame, Indiana. 


Mail Bag Mystery 
Dear Sir: 


I would like to know what day of 
the month you mail my copy. I 
never get it until the last of the 
month and it comes very wrinkled. 
I am wondering if several people in 
Conesville read it before I get it. I 
don’t mind anyone reading it after 
I get through, but not before. 

George E. Westaway, 
Conesville, Iowa. 


The Right Answer 
Dear Sir: 


I am a reader of The Organic 
Farmer and I want you to know 
that I think you have hit the answer 
to the problem of successful farm- 
ing. I think that there is only one 
way to farm the land, and that is by 
the Organic Method. 

I have just a small place at pre- 
sent, but I have experienced mar- 
velous results by using your method. 

Henry G. Tetreault, 
Canterbury, Conn. 


Sherwin-Williams Still 
To Make Pesticides 


Dear Sir: 


As a subscriber and as one inter- 
ested in the organic agricultural 
process, I am sorry to have to report 
that your item in the February Or- 
ganic Farmer regarding the Sherwin- 
Williams Company was in error. 

Sherwin-Williams is not dropping 
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PAY DIRT 


3 et is the best guide to the organic movement. 
The “bible” of thousands of gardeners, PAY 
DIRT points the way to proper farming and garden- 
ing methods, shows how the individual farmer can 
obtain bigger yields of disease-free plants, rich in 
health-giving qualities. Now in its ninth edition, PAY 
DIRT is still one of the most important books pub- 
lished in this country in years. 


Next to the Atom Bomb, nothing else in the 
world is so serious as Man’s ravishment of the earth 
that sustains him and keeps him from starvation. 
Even more than atomic energy, our topsoil could be- 
come beneficial to mankind if properly treated. PAY 
DIRT points the way to proper farming and garden- 
ing methods and is guaranteed to “give a case of the 
jitters to... farmers who have been playing it the easy 
way by using chemical fertilizers."—The New Yorker. 
“Brings the all-important world problem of soil con- 
servation into focus for the individual.”—N. Y. Herald 
Tribune. “An exciting book, both for the farmer and 
the gardener.”—Richardson Wright, in House and 
Garden. 

PAY DIRT is a natural for everyone who wants 
to adopt organiculture. Cloth, 252 pp. $3.00 


The amazing story of an organic farm 


HUMUS and the FARMER 
by FRIEND SYKES .-* 


ELLS how 750 “worthless acres” were changed 
I into rich farm land by use of the organic meth- 


od. Filled with graphic descriptions, illustrations, 
recommendations for making pastures, reclamation 
of waste or derelict lands, and increasing the water- 
holding capacity and productivity of the soil. The 
value of mixed farming and reforestation, the im- 
portance of the earthworm, and the mechanization 
of the compost method are all clearly explained. 
Friend Sykes’ account begins when what was 
regarded as one of the best herds in England 
proved, upon government inspection, to be 66% 
diseased—the result of deficiencies in the food 
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THE HEALTHY 
HUNZAS 


BOOK about the inhabitants of the northwestern 
A section of India who are astoundingly healthy 
because of the way they raise their food. A race of 
over 22,000 people, the Hunzas possess a bodily buoy- 
ancy that makes them unique among the world’s 
national groups. Full details show how any farmer 
or gardener can apply the Hunza methods. Cloth, 
263 pp., 20 full-page illustrations. $3.00 








NEW INVENTION in gardening! An authori- 
A tative guide to the use of stones and rocks for 
obtaining greater yields and healthier plants. This 
sensational but natural practice obviates digging, cul- 
tivating, hoeing, and weeding. Here is the most re- 
markable and promising cultural practice —— 


in recent years. Cloth, 164 pp., 50 photos. $3. 





Order books on this page from 
THE ORGANIC FARMER 
Dept. 4-F, Emmaus, Pa. 
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plants. The herd was dispersed and the valuable 
farm land sold. Friend Sykes then purchased 750 
acres of land on the Salisbury Plain which farmers 
round about considered practically worthless. He 
subsoiled it and fertilized with natural manures 
exclusively. Pasture and crop plants were grown 
which were rich in minerals and other nutrient 
materials. 

As a result, the cattle and horses were main- 
tained in health and vigor that had been hitherto 
unknown, and the land is now visited by outstand- 
ing agriculturists as one of the most interesting 
farms in England. 416 pages, 40 photos. $4.50 














“Better Roots 
in the Earth” 


HYPER-HUMUS, the rich, vital soil 
organic, promotes healthy root 
growth, strong stems, and abun- 
dant crops. 

HYPER-HUMUS is real humus, not 
peat moss. It is a reservoir of mois- 
ture, a storehouse of essential soil 
bacteria, yet contains no weed 
seeds or insect larvae. Results may 
be seen from 15 to 20 years be- 
cause HYPER-HUMUS is a soil 
builder, always uniform and de- 
pendable. 


Available in bulk or 
in moisture-proof bags 


See your dealer or write 
for free literature 


HYPER-HUMUS CO. 


Box B NEWTON, N. J. 














There’s money in 
“y 


TREE CROPS 


A Permanent Agriculture 


By J. Russell Smith 
GROW TREES that yield food for 


humans, feed for animals, profit for 
farmers! 

Comparatively little care is required 
for most crop trees. This concise book- 
let describes the advantages of many 
varieties, relates farmers’ experiences 
with them even on arid lands, gives de- 
tailed advice for all parts of the coun- 
try. A real inspiration. 


Price 75 cents postpaid; order from 


THE ORGANIC FARMER 
Dept. 4F, Emmaus, Pennsylvania 





Give these old folks a break! ActivO 
can cure the “‘house out back’’ of un- 
pleasantness. Just sprinkle over waste 
Odors reduced or eliminated. Waste 
sonverted into ash-like  fertilizer- 
humus. $1 size good for many treat- 
ments..ActivO also amazingly useful . ; 
for making compost, activating soils NO opor/ 
and lawns, feeding potted plants, growing mushrooms, 
etc. Immensely valuable for FARMING or GARDEN- 
ING. Send for complete free details. Liberal- 
quantity sizes 
ActivO, $1 and $2. 
Dealers, or 
Benson- Maclean, 
Box 22, 
Bridgeton, Indiana 














out of the insecticide market. Far 
from it, in fact. It is going in for 
poisons in a bigger way than ever. 
What is happening is this: they are 
concentrating on a new product 
called “Kiltone’” which is used ex- 
clusively on cotton. They no longer 
plan to push sales of the familiar 
poisons that were so much advertised 
in the last few years. : 

This information comes from the 
plant here and was given by a quali- 
fied spokesman. The company de- 
cided to concentrate on a product 
which was “basic” with Sherwin- 
Williams; in other words, something 
the company has developed itself. 

I dare say “Kiltone” will kill just 
about as many earthworms and other 
valuable forms of life as any other 
poison. 

Robert C. Stafford, 
Strongsville, Ohio. 


Ed. The report on Sherwin-Williams 
activities which appeared in The Or- 
ganic Farmer was based on an article 
in a technical journal of the chemi- 
cal industry. We are sorry to have in- 
advertently misrepresented the facts 


Don’t Disk in 
Frozen Sheet Compost 


Dear Sir: 


In a 
mended that sheet compost be disked 
in during the winter when it is 
I wouldn’t recommend this 
on land that is subject to erosion, 


recent article you. recom- 


frozen. 


as sheet compost protects the soil 
during the spring rains. 

E. Simpkins, 

Kenova, West Virginia. 


Useful Information 


Dear Sir: 


As a graduate of an agricultural 
college, I find your literature the 
only thing capable of answering the 
many questions met with by practi- 
cal farmers. 

J. R. Jones, 
Phenix City, Alabama. 








PHOSPHATE ROCK 
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THAT’S WHAT 
FARM MANAGERS USE 


—men responsible for production and 
profits on thousands of acres, on numer- 
ous farms—whose business it is to 
know what's best for agriculture. And 
that’s what YOU should use for consist- 
ently better crops and bigger profits. 
Non-acidulated, RUHM’S PHOSPHATE 
ROCK permanently builds rather than 
merely stimulates the soil. Applied now, 
you'll get results first crop—and every 
crop for years to come. 





Ruhm’s Gives the Best Results 


For Price, Full Information write 
AUSTIN FEED AND SEED CO., Chattanooga, Tenn. 
BRYAN & SHEFFER, Portland, Ind. 


ENGLEWOOD FARM-NURSERY, R. 5, Muskegon, 
Mich. 
A. GRAMS AND SONS, LaCrosse, Wisconsin 


J. E. HARRIS, Box 28, Ames, lowa 
SOILSERVICE, Townsend, Mass. 
VAUGHAN’S SEED STORE, Chicago 6, IHinois 

















“Chel’s Plant Mineralizer” 


—source of safe potash 


Pulverized granite rock, an important source 
of many nutrient trace elements, is offered for 
organic farming methods in the growing of all 
good things of the earth. For prices, descriptive 
leaflet and name of nearest dealer write to: 


Chel’s Natural Mineral 
Plant Food Company 
P. O. Box 2023 H Boston, Massachusetts 
“We wish to sincerely thank the readers of 


this magazine for their generous response 
to our first offering of this product! 








( 


Dea 


In 
seed: 
scree 
seed: 
seed, 
feed 
nece: 
to ki 
a lot 

I 
couk 
tilize 
there 
the g 


Your 
high 
in nt 
be co 
that | 








t= 





riptive 
to: 


vusetts 


s of 
onse 


~_— 








Queries and Comment 


Dear Sir: 


In my business of processing farm 
seeds I get a large amount of seed 
screenings consisting mostly of weed 
seeds, hulls, fine chaff, immature 
seed, etc. It has some value as a 
feed for livestock. However, it is 
necessary to grind it as fine as flour 
to kill the weed seeds, and this takes 
a lot of power. 

I am wondering if this material 
could be turned into a valuable fer- 
tilizer by composting. Do you think 
there would be enough heat to kill 
the germination of the weed seed? 

Selmer E. Feller, 
Hiawatha, Kansas 


Your screenings are potentially of 
high value, because seeds are tich 
in nutriments. However, they must 
be composted carefully to make sure 
that all the seeds are killed. In this 








You Can Have the 
Most BEAUTIFUL Garden 


You Ever Saw 


Learn how to increase the vitamins in your 
vegetables and the beauty of your flowers, 
without the use of chemical fertilizers or 
poison sprays. Use only materials which are 
obtainable free of charge or at nominal cost. 


Read ORGANIC GARDENING, a_ beautiful 
64-page monthly magazine which is pro- 
fusely illustrated and contains many articles 
on how to raise better flowers and vege- 
tables—inexpensively. Order your subscrip- 
tion NOW and be ready for summer gar- 
dening. 


$3 One Year—$5 Two Years—$6 Three Years 
$7 Four Years—$8 Five Years 


ORGANIC GARDENING 
Dept. OF, Emmaus, Pa. 





case, it would be best to make your 
compost in open heaps or in pits. 
Mix one ton of fresh manure with 
every six or seven tons of seed waste. 
The manure will supply bacteria 
that will make the heap heat up 
rapidly. Make sure that the compost 
is watered as it is made and that it 
is turned at least once so that the 
outside “crust” of the heap will be 
subjected to the composting action 
of the bacteria. If you allow the 
heap to stand for six months, you 
can be relatively sure that all the 


1001 item 


FOR DAIRYMEN AND BREEDERS 
Big illustrated catalog with scores 
of “ ease-the-work ” items for 
everyday use on the farm. Unus- 
ual specialties - old and new - and 
those exclusive Dana 
items that really 
dress up the herd. 


You'll tind constant use 

for it. Write now for 

your FREE copy. 

C. H. DANA CO. Inc. 
Est’d 1861 @ Livestock 
Identification Headquarte:s 
Hyde Park 34 , Vermont 













seeds will be rendered inactive. 
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Twin Cylinder — Hydraulic — Easily 
Installed. The Horn-Draulic Loaders 
feature the 40” Manure Bucket with 
removable Dirt Plate and sharp pene- 
trating tine teeth. Controlled by oper- 
ator—Lifts, Loads with ease. If you 
are long on work and short on man- 
power, see your Local Dealer or write 
for details. 


6 LOADER MODELS FOR OVER 
80 DIFFERENT MODELS! 


ROW CROP “50,” ROW CROP CABLE 
TYPE, CONVERSION, SMALL STAND- 
ARD, LARGE STANDARD AND TRACK 
TYPE. There is a Horn-Draulic Loader 
for your traetor. With HORN PRODUCTS 
you are assured SERVICE thru the years. 
See the Year ‘round Farm Implement. 


THE WORLD'S LARGEST 
A MANUFACTURERS OF HYDRAULIC 
LOADERS. COAST TO COAST. 





HORN-DRAULIC is streamlined for 
low clearance and simple maintenance. 





HORN MANUFACTURING CO. 


MANEUVERABLE—A one man a ae ee» DIVISION OF HORN INDUSTRIES 
I FORT DODGE, IOWA @ ESTABLISHED 1909 


10 Labor Saving Attachments for all Horn-Draulic Loaders 
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* SAVES WORK AND TIME 
* BUILDS RICH, FERTILE SOIL 


A KEMP Power Soil Shred- 
der saves you 90% of the 
time and hard work of 
breaking up, mixing and 
sifting any soil, manure and 
compost. The KEMP oper- 
ates fast and smooth, quick- 
ly shredding materials, wet 
or dry, hard or soft up to 
20 cu. yds. per hour. Stones 
are rejected—cannot damage 
spring steel cutting teeth. 
Well mixed, aerated, fer- 
tile soil produces sturdier, 
healthier erops—higher yield 
per acre and saves much of 
the expense of chemical fer- 
tilizers. Write for full in- 
formation and Catalog. 


Priced from $100 


KEMP MANUFACTURING CO. 
Dept. 6 1027 E. 20th St., Erie, Pa. 





Shredding is adjusta- 
ble to produce fine or 
coarse results—as you 
desire. Six models to 
choose from 


51 Years’ Experience 
Manufacturing Soil 
Shredding Machines 








Cleans Chimneys Permanently 
Copper pot (with character) 


STOPS DOWN DRAFT—EXPLOSIONS 


For THERMCAP information and 
SAVES dealer offer address FUEL 


WIG, Abington, Mass. 








Dear Sir: 

I have a Bartlett pear tree with a 
trunk diameter of eight or ten 
inches. I cannot give the age of the 
tree as it was here when we pur- 
chased the property in 1948. The 
point I would like to be put right 
on is—can I fertilize this tree without 
encouraging blight? 

L. Allfree, 
Beaverton, Oregon 


Yes, you can fertilize your tree with- 
out encouraging the blight. Make 
compost under your tree by using the 
“ring method.” Bring the ingredi- 
ents to the base of the tree and let 
them decay there. Place all your raw 
organic matter in a circle, extending 
from the trunk to the drip line of 
the tree. Go easy on nitrogen rich 
material, because nitrogen encour- 
ages the blight. Use large amounts 
of non-leguminous organic matter. 
Sawdust would be fine, for it tends 
to deplete the nitrogen content of 
the soil. 











Re-vitalize Your Soil With 


ALKEMI SOIL BUILDER 


‘A Completely Balanced Organic’ 


Western farmers and home gardeners grow 
more nourishing and flavorsome fruits and 
vegetables and larger, lovelier flowers using 
Alkemi. Also hastens and fortifies compost, 
On any soil, for everything you grow, 
Alkemi will help grow it better. Results 
will please and convince you. 
10 Ib. $3.00, 25 Ib. $5.50 
Prepaid 1000 miles $3.50 and $6.50 


More information and 
Farm quantity prices on request. 


VITAL PRODUCTS CO. 


Dr. A. P. Koentopp, owner 


1010 NORTH BROADWAY 
SANTA ANA, CALIFORNIA 











ORAIN screw 


Start your seed with confidence and enjoy per- 
fect results! Our new patented metal seed box 
with inner plate permits watering from below. 
No surface watering necessary. Can’t lose drain 
serew. Guaranteed 5 years service. Size 13” x 
15” x 23” deep. See your dealer or order direct. 


METAL PRODUCTS CO. 
865 Wolfe St. ¢ Fredericksburg, Va. 
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Ace you adding limestone by guess? -< 
FOR GOOD COMPOST - SOIL - CROPS 42 De 


TEST WITH 





Gimplex 


SOIL TEST OUTFIT 
Will Pay Big Dividends 


AVOID HAVING VALUABLE PLANT FOODS LOCKED OUT 
BECAUSE THE SOIL IS TOO SWEET OR TOO SOUR. 


Test with Soiltex and be sure that your soil and compost are 
right. Soiltex quickly tells you whether limestone is needed 
and just how much for the crops you want to grow—or will 
tell you what plants will do well in the soil as it is. The new, 
improved Soiltex does this easily, accurately, and in one 
short operation. Each kit of Soiltex contains complete in- 
structions and equipment, including color charts for making 





Tells when to add natural minerals to compost 
and soit—and how much. 


The Complete Simplex Soil Test Outfit $36 
The Junior Simplex Soil Test Outfit $25 
The Farm Simplex Soil Test Outfit $16 


Full directions and color charts 
included with each set 


ALL PRICES F.O.B. CLEVELAND 
Write for descriptive literature 











aproximately 100 tests as well as soil acidity 
recommendations for a list of over 200 


plants. 


If your dealer cannot supply you write 


THE EDWARDS LABORATORY 


P. O. Box 2742-Y 


—/ 
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"1.25 


per package 
postpaid 
(no C.0.D.) 





CLEVELAND 11, OHIO 
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With the Editor 


‘The History of Organiculture 


ERE IS the history of the or- 

ganic method in this country. 
When it began in 1942 it consisted 
merely of the making compost of 
animal manure and plant matter 
such as weeds, leaves, sawdust, can- 
nery wastes, or any other kind of 
residual or salvage plant matter that 
could be secured, including garbage. 
Many a farmer has found it worth- 
while to haul garbage to feed his 
pigs whereas it would have been 
much better if he used the garbage 
to mix with the manure from the 
pigs to make compost, to grow the 
crops to feed those same pigs. They 
would be much healthier. And it is 
a known fact that garbage-fed hogs 
have twice as much trichinosis or- 
ganisms than those which are not 
fed garbage. Trichinosis is trans- 
mitted to human beings. In a recent 
survey in Cleveland, Ohio it was 
found that 14 the population suffer- 
ed from this disease. 

In making compost Sir Albert 
Howard found by experiment that 
the best compost consisted of three 
times as much plant matter as ma- 
nure, for that is the way he found 
it when nature made her compost 
in the field and in the forest. 

We were highly criticized that 
compost was not sufficient, that if 
there were deficiencies in the soil, 


the compost made from plant matter 
coming from the same land would 
not correct it. Sir Albert Howard’s 
answer was that if the farmer made 
sure to obtain some leaves each year 
to include in his compost that would 
suffice, because the roots of trees go 
down twenty-five feet or more and 
bring up in the leaves minerals 
which are present in those unex-- 
hausted levels. 

Where shall the farmer get leaves? 
In nearby towns. My two men this 
past season hauled in one week’s 
time 100 tons of leaves from a town 
several miles away. I value leaves at 
$10.00 a ton. Here is $1,000 worth 
of material which we salvaged in 
one week's time at a season of the 
year when my men were not busy 
and could find the time to do it. 
We ran the leaves through an en- 
silage cutter and applied them to a 
soil as a mulch in October where 
we intend to grow corn next May. 
I consider leaves more valuable as a 
fertilizer than manure. Leaves are 
more of a whole thing, whereas ma- 
nure is a residue, it is only a part 
and may lack essential elements. 

Of course there are some sections 
of the country, like the sandy soils 
of Florida, where there are serious 
deficiencies, and in those cases some- 
thing more is needed, such as phos- 


phate rock which contains over 20 
trace mineral elements. 

After a few years we began to 
recommend that ground up raw 
phosphate rock be added to the com- 
post or spread directly on the land. 


This fertilizer corrects many deficien- 


cies. 

The raw phosphate rock is used 
in making the chemical fertilizer 
called superphosphate, but we ob- 
ject to the latter because in its manu- 
facture sulphuric acid is added to the 
raw phosphate rock. 

Now we began to make a little 
more progress. The organic method 
was getting a little more practical. 
It was growing up. We had more 
to offer. 

We soon made another improve- 
ment. In the original Sir Albert 
Howard process, the compost heap 
which was about 30 feet long, twelve 
feet wide and five feet high, had to 
be completely turned over twice, 
once at the end of three weeks and 
once at the end of 8 weeks, and there 
was much howling about this be- 
cause it usually had to be done by 
pitch-fork as few farmers had the 
manure loader attachment on their 
tractors which could accomplish this 
work in minutes as against hours. 

We did away with the turning 
operation by putting into the heap 
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With the Editor continues 


earthworms which we bred ourselves 
for this purpose. You had to put 
about 30,000 to 40,000 earthworms 
in a heap to make an impression, 
and they worked in it, chewing it up 
and churning it about and made a 
very fine compost with their own 
manure and secretions. 

I think in the future earthworm 
breeding will be done on almost 
every farm. It is simple to do and 
provides a wonderful feed for chick- 


ens. We feed earthworms to our 
chickens every winter when the 
ground outside is frozen. This 


should be a wonderful all-year-round 
feed to chickens which are confined 
indoors all the time. 

Let me give you an experience we 
had in the first year with our chick- 
ens before we raised organic food 
for them. One of them became 
paralyzed and lay in a corner, re- 
fusing to eat. 

In a day or two it would have died. 
Poultry people can do nothing with 
such cases. I had remembered a 
letter we received from one of our 
readers who had 3 paralyzed chick- 
ens and who claimed to have com- 
pletely cured them by feeding earth- 
worms. We began to feed our para- 
lyzed chicken earthworms. In 3 days 
time that chicken became completely 
cured and was running around with 
the others, clear of eye and full of 
vigor. There is something in this 
that should be investigated by poul- 
try scientists. 

Coming back to the history of the 
organic method, from the very be- 
ginning we recommended green ma- 
nuring and contour and strip farm- 
ing. We also recommended the use 
of ground limestone and good crop 
rotations. In other words it is al- 
ways advisable to be a good farmer. 

In connection with plant matter 
to be used in composting, we insist 
that some of it should come from 
sources outside of one’s own farm. 
Although it is surprising how much 
can come from your own place—such 
as corn cobs, leaves, roadside weeds, 
spoiled hay, table garbage and tree 


prunings (which can be ground up 
in a new machine which is now avail- 
able)—it is all the more surprising to 
see how much plant matter can be 
obtained free from outside sources. 
We get tons of corn cobs free from 
a feed mill. Nobody wants them and 
they have been burning them up. 
Yet the corn cob is said to have 2/3 
the nutrient value of the corn kernel. 
There is available sawdust, leather 
dust from shoe factories, cannery 
wastes, city garbage, poultry shop 
waste cuttings, apple pomace at 
cider mills, brewery wastes, spent 
mushroom manure, cocoa wastes, 
chicken hatchery wastes, etc., etc. 

Lazy farmers can purchase organic 
matter such as animal and vegetable 
tankage, castor pomace, cottonseed 
meal, bone meal and spoiled seed at 
feed dealers. 

The U. S. Industrial Chemical Co. 
is experimenting with a waste or- 
ganic molasses product to make it 
into a powder for fertilizer use. Mo- 
lasses is a wonderful food for soil 
bacteria. It is being used extensive- 
ly as a fertilizer today in India. 

I suggest that farmers experiment 
with small amounts of certain 
ground up seeds, such as nitrogen 
containing soybeans, for use as fer- 
tilizer. 100 pounds per acre added 
to other, salvage plant matter would 
cost only six or seven dollars per 
acre. 

The important thing in applying 
these raw organic plant residues is 
that you must not plant on top of 
it, but must give it two or three 
months to decay in the soil. ,Other- 
wise, it must be left on top of the 
soil as a mulch. 

The next improvement in the or- 
ganic method was to recommend 
ground up raw potash rocks, such 
as granites and glauconites. Here 
you have raw potash without the 
addition of any acid that you get in 
the muriate of potash. There are 
granite quarries and other rock 
quarries, the owners of which do not 
know that if their product were 
ground fine enough they have a won- 
derful fertilizer to sell. I was instru- 
mental in putting a man who owns 
such a quarry into the fertilizer busi- 





ness. He was selling it as poultry 
grit and is now selling his rock in 
carload lots through an advertise- 
ment in our magazine. 

In review then, we recommend the 
use of as much organic matter as 
possible, ground limestone, green 
manure crops, raw phosphate and 
potash rocks, contour and strip farm- 
ing and good rotations. 

You might ask how about the ni- 
trogen? In my 8 years of farming 
and in that of thousands of others 
using this method we see no nitrogen 
deficiency. The crops are the censors. 
You look at the leaf, at their color, 
at the yields and see no deficiency of 
nitrogen. Why? Because organic 
matter is known to possess 5% of 
this element. If you apply some or- 
ganic matter each year that origi- 
nates outside of your farm you will 
not have to be concerned over the 
land’s nitrogen requirements. 

Here is another thing. You know 
that when you plant a leguminous 
crop the bacteria in the nodules on 
the roots extract nitrogen from the 
air, but did you know that if your 
land is well supplied with organic 
matter, it causes certain free-acting 
nitrogen-gathering bacteria to mullti- 
ply—the azotobacter, which get ni- 
trogen from the air free of cost to 
the farmer. No, nitrogen is no prob- 
lem to the organic farmer, as we can 
see from our yields. We put no ni- 
trogen as such in our soil and our 
yields are about 40% higher than 
the average for our section. 

I must speak now of a revolution- 
ary change we announced in the or- 
ganic method last Fall. We did away 
with composting in heaps. We did 
this because we observed 3 weak- 
nesses in the compost heap. First— 
there are liquid leachings from the 
bottom, irreplaceable losses. You do 
not grow a crop at the site of a com- 
post heap. We noticed when the site 
was empty, weeds would grow there 
3 times higher than those next to it. 
Secondly, there are oxidation losses 
from above, especially of nitrogen. 
There is a tremendous compaction 
of the matter in the heap, a burning 
out of some of the nutrient elements. 
Thirdly—there is the double work 
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of making the compost and then 
moving it to the field. 

worked on the idea of 
taking all the ingredients that would 
have been put into a compost heap 
and applying them direct to the soil, 
either in places where crops are not 
growing, or as surface mulches, and 
the idea has reacted wonderfully 
with practitioners of organic farm- 
ing as well as with newcomers to the 
idea. Now, they say, we are cooking 
with gas. We have taken out a great 
part of the extra work incidental to 
the organic method. This method 
is called sheet composting. Another 
application of sheet composting is 
to apply manure over a growing 
green manure crop in a thin layer 
which gradually composts on the sur- 
face. In a few months the green mat- 
ter and manure are plowed under. 

Now we have a most practical 


So we 
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package to offer to the farmer. There 
may be one or two situations where 
composting may still be advisable, 
such as when manure accumulates 
in the winter time. We are experi- 
menting with a new method of com- 
posting, an enclosed silo method, 
eliminating losses from above and 
below. In the garden, with such ma- 
terial as garbage, we would not want 
to use it as a mulch so we recom- 
mend composting it also. 

We are often asked—is the organic 
method practical on a large farm? 
The answer is that it is today being 
practiced on many large farms. Off 
hand, I can think of only a few, the 
Koble Farm in Mt. Morris, Illinois 
of 500 acres, the Kendall farm out- 
side of Boston of about 500 acres, 
and the Gandy farm near Buffalo of 
200 acres. The farmer today has 
more time than he used to, since he 














has so much labor-saving equipment. 
In 1880—it took 152 hours to pro- 
duce 100 bushels of wheat. Today 
to get that quantity requires only 
46 hours. The farmer has more time 
today to scout around and find free 
organic matter. He will also have to 
learn how to handle various kinds 
of organic matter to his best advan- 
tage so as not to give the soil in- 
digestion. We have the experience 
and will be glad to help any farmer 
to start this method. 

A large farm, with their savings 
from discontinuing the use of chem- 
ical fertilizers, could operate a com- 
missary department with one or two 
men whose sole function would be 
to secure organic matter from areas 
not too distant from their farm. 
That could very well become the 
most valuable department on the 
farm. 











This rock protrusion is the plug of an 
old volcano. Its rock contains potas- 


sium in a form that is available to crops. 
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. Native Rocks 
As Fertilizer, 


Here is the answer to many challenging fertilization problems 


By DR. W. D. KELLER 


Professor of Geology 
University of Missouri 
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HE RICH fertility which char- 
acterized the choice virgin soils 
discovered by the first settlers of our 
country has often been called an 
irreplaceable, squandered heritage. 
It was a heritage, no doubt, and in 
many places it was squandered, but 
to think of it as being irreplaceable 
or unrestoreable is an indulgence in 
self-pity and an expression of sheer 
mental and physical laziness. Almost 
any level of fertility can be restored. 
The first step in the restoration is 
to ask ourselves from whence and 
how did the fertility originate. Then 
action must be taken to duplicate 
the process by which Mother Nature 
assembled such a wealth of richness 
in the top soil. The procedure can- 
not be impossibly complicated, and 
need not be the least artificial, be- 
cause the fertility came by natural 
means and not by the hand of man. 
This observation leaves a clue to the 
method to be proposed to utilize 
naturally available earth materials 
and to follow the paths of nature. 


Origin of the Primary Fertility 


The fertility of the virgin soil 
represented a long-time accumula- 
tion or concentration of nutrient ele- 
ments which were derived from two 
main sources. One of these was the 
organic contribution from a long 
parade of previously growing plants. 
The other nutrient elements were 
liberated by the rocks which weath- 
ered to form the body of the soil 
and its accessories. Both contributors 
were important, but the purpose of 
this article is to focus chief attention 
on the rock-derived nutrients. 

Solid rocks in various parts of the 
earth contain all of the natural ele- 
ments that have been found. They 
contain, over widespread areas, the 
main nutrient elements, except for 
nitrogen, upon which plants evolved 
their botanical kingdom. Mineral 
nitrates are severely localized in their 
occurrence, but the air contains an 
abundant reserve readily available 
for fixation by the appropriate 
plants. 

The solid rocks, although rich in 
reserves of plant nutrients, are in- 
hospitable donors of them to plants 
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until they (rocks) undergo weather- 
ing. Rocks upon weathering give 
rise to soil material, nutrients, and 
accessories which possess the follow- 
ing important characteristics. 

The most voluminous of the 
weathered products consist of sand, 
clay, and yellow, red, or brown iron 
oxides. These form the body of the 
soil, a foundation and support for 
the roots and plants growing there- 
on. 

During the breakdown (altera- 
tion) of the rocks and minerals, they 
release in soluble form, compounds 
of potassium, phosphorus, calcium, 
magnesium, sodium, and those of the 
trace elements such as manganese, 
copper, cobalt, boron, and 
others. 

Third, and not the least by any 
means, the weathered clays (along 
with the organic matter) act as a 
media of transfer which bridge the 
gap between the inorganic, lifeless 
rocks and the living plants. Through 
the action of the colloidal fraction 
of the clay and humus, the elements 
listed above are taken from solid 
rock and are made available in a 
useful form to the rootlets, thereby 
becoming nutrients to the plants. 


zinc, 


Nutrient Transfer 
Via Clays and Humus 


The mechanism of nutrient trans- 
fer merits a more detailed explana- 
tion because it will introduce logical- 
ly the qualities desired in a rock to 
be used as a donor of nutrients—that 
is, as a fertilizer. The clays and hu- 
mus present in an especially fertile 
soil will themselves be well charged 
with readily available plant nutri- 
ents, much like a strong storage 
battery in an automobile is fully 
charged with electricity. Both con- 
tain appropriate energy to withstand 
at least one season or campaign. 

In the case of the soil, plant root- 
lets come along and withdraw much 


of the nutrient supply from the clay 
and humus and exchange hydrogen 
(acidity) for the calcium, potassium, 
etc. that has been removed. That 
leaves the clay and humus in a par- 
tially “discharged” condition, like 
the storage battery after a severe 
drain on it. The acid clay and hu- 
mus are ready to be recharged with 
nutrient elements if any can be 
found in contact. Indeed, the situa- 
tion is more drastic than that, for 
the acid clay and humus are posi- 
tively aggressive toward any adjacent 
rock fragment. 

To establish chemical balance they 
attack, react with, or weather—call 
it what you wish—the adjacent rock 
particle and strive to extract atoms 
of potassium, calcium, etc. from the 
rock. This weathering action by 
acid soil and organic matter on rock 
particles breaks down the rock into 
more clay, more soil, and releases 
the desired nutrients. 

Obviously, a useful and generous 
rock donor must have at least two 
qualifications. First, it must contain 
in its mineral and chemical composi- 
tion the elements which are useful 
as plant nutrients. Second, the rock 
must be one that is relatively sus- 
ceptible to attack by acid clay and 
humus. Some rocks are known by 
geologists to weather easily, whereas 
others are known to resist alteration 
most stubbornly. These types will 
be considered later. 

The average chemical composi- 
tions of various rock types are well 
known, and specific compositions 
are readily determined by chemical 
analysis. Actually, the mineral com- 
position is often more important 
than chemical composition because 
the same chemical elements (nutri- 
ent elements) may be crystallized in 
different ways in unlike minerals, 
and those unlike minerals (contain- 
ing the same elements) respond in 
different ways to soil reactions. 

To return to the storage battery 
analogy, the rock particles in the 
soil are the generators which keep 
the clay and humus fully charged. 
A fertile virgin soil is one whose 
clay and humus are highly charged 
with available nutrient elements. It 
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will become exhausted within a 
short time unless rock particle re- 
serves are present to recharge or re- 
plenish the available nutrient res- 
ervoir. This illustration may help 
explain why some soils become ex- 
hausted in a short time, whereas in 
others the fertility is long enduring. 

Organic farmers know 
the value of providing 
humus which, with clay, 
transfers nutrients to 
roots very efficiently. 
The next requirement is 
to add rock or other 
materials which will function as a 
reserve (recharge) supply of those 
nutrients. 


Natural Versus 
Processed Additions 


Two practices for adding nutrient 
reserves to a soil may be followed. 
One of them is to add commercial 
fertilizer, which may be character- 
ized as being conventionally a high- 
ly processed (usually by chemical 
means), concentrated, quickly solu- 
ble compound containing a few sel- 
ected elements. The use of it may 
be thought of as dosing the ailing 
soil-patient with a quickly assimila- 
ble, concentrated, processed, stimu- 
lant-food to revive its strength. Each 
stimulating dose must be repeated 
as the preceding one waves in 
strength. Organic abhor 
such a practice. 

Another procedure to restore soil 
reserves may be called the natural, 
long-term, geological scheme. Here- 
by are added in clay, silt, and fine- 
sand sizes, carefully chosen, and per- 
haps blended mixtures of native 
rocks and minerals. The rock and 
mineral particles will weather and 
decompose rapidly in the soil from 
a geological viewpoint, but slowly 
compared to reactions in the labora- 
tory; they will supply a long lasting, 
full-diet, soil builder. The elements 
and nutrients liberated will be con- 
siderably more diverse than those of 
the more nearly pure, processed fer- 
tilizer, and will normally include 
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the trace elements. The intention 
is to fertilize as nearly as possible 
according to the principles followed 
by nature in soil building. 

The disadvantages to the use of 
processed chemical fertilizers are 
well known to the readers of this 
magazine. There is no need to enu- 
merate all of them, but 
one will be discussed 
which can be avoided by 
adding native rocks. A 
conventional processed 
fertilizer is so highly 
soluble that soil solu- 
tions from it tend to overstock the 
clay and humus from which the 
plants accept their nutrients with 
an over-supply of the few elements 
contained in the fertilizer. The con- 
centrated overstocking suppresses the 
availability of other elements also 
sorely needed by the plants for full 
growth; it prevents the plants re- 
ceiving a normal “balanced diet”. 
By forcing an over supply of some 
constituents it creates nutrient de- 
ficiencies in others—despite the pur- 
pose of adding it being to correct 
deficiencies. 

The natural way for plants to take 
up nutrients is from a diversified set 
of source points, but not by dousing 
with a concentrated solution. Al- 
brecht described the process most 
clearly when he wrote: 

“It seems more reasonable to be- 
lieve that the plant is growing much 
better if its advancing roots find one 
area around a limestone particle 
that may be more nearly neutral but 
providing much calcium, then at 
some distance another area more 
acid, where iron can be taken, then 
another where around some feldspar 
its potassium is slowly made avail- 
able, then another when the acidity 
is mobilizing the phosphorus, and 
still others where manganese and 
the different essential nutrient ele- 
ments are in the clay in exchange- 
able form because the clay is in con- 
tact with some mineral fragment and 
maintains itself in a weathering 
equilibrium with it”. 





Quite clearly, the addition of pro- 
perly selected crushed rock particles 
to soil will make possible the system 
just described. 


Effective Rock Types, 
Calcium Donors 


Earlier in this article it was point- 
ed out that a rock which served as 
an effective reserve donor of nutri- 
ents must have the proper mineral- 
chemical composition, and that it 
must be readily susceptible to re- 
action with acid clay and humus. In 
the following discussion a wide va- 
riety of potentially useful rock ex- 
amples will be offered, but the topic 
can be covered in only a generalized 
way for the following reasons. 

Highly technical rock names, al- 
though necessary for precise geologi- 
cal classification, would be meaning- 
less to non-geological readers. More- 
over, special or unique deposits of 
certain rocks may have only local 
occurrence and would not have gen- 
eral interest. After one grasps the 
general considerations involved, he 
is in a good position to make special 
inquiry into an individual situation. 
Information on specific rock forma- 
tions or deposits is usually best ob- 
tained from state geological surveys. 

The most widely used agricultural 
stone (agstone) is limestone. Right 
at the outset it should be emphasized 
that the function of limestone is to 
supply calcium. Calcium is a nutri- 
ent element, and limestone is a fer- 
tilizer rock. It neutralizes acidity 
incidentally, simply because the acid 
clay or humus reacts with the cal- 
cium carbonate of the limestone to 
take on calcium in place of the hy- 
drogen (acidity). After that reaction 
the calcium becomes available to 
plant rootlets. Ordinarily, other nu- 
trient elements also absorbed by the 
transfer substances are less strongly 
held in the presence of abundant 
calcium. 

A word of caution may not be 
amiss here. It is possible to douse 
the soil so heavily with very finely 
pulverized limestone that the over 
supply of calcium will blot out the 
availability of other elements as com- 
pletely and as seriously as the effect 
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described by the action of highly 
soluble processed fertilizer. Not all 
of the active acidity should be neu- 
tralized, for Some of it must be left 
to mobilize nutrients which are 
available only in a modified acidic 
environment. 

In the past, great emphasis and 
high preference were placed on the 
purest calcium limestone. That atti- 
tude resulted from the misconcep- 
tion that neutralizing power repre- 
sented the value of limestone. Pref- 
erence is now swinging toward lime- 
stone which contains a variety of 
elements than calcium. Im- 
pure phosphatic limestone, or lime- 
stone rich in trace elements will con- 
tribute to a more diverse range of 
fertility than one restricted to cal- 
cium. “Variety agstone” may be pref- 
erable to high calcium limestone. 
Remember, the primary function of 
limestone, is to fertilize, not to neu- 
tralize. 


other 


Calcium may be supplied in the 
form of gypsum (calcium sulphate) 
which is slightly soluble in water 


the action of soil acids. 
Hence it is useful in the alkali soils 
of the drier western states. Sulphur 
may be needed on some soils and 
gypsum furnishes sulphate. 

Certain gypsum deposits, especial- 
ly those from hot springs, may con- 
tain elemental sulphur disseminated 
through the gypsum. Apparently the 
combination, and the free, elemen- 
tal sulphur have produced striking 
plant responses on soils in need of 
the combination. 


without 


Raw rock phosphate, which con- 
tains both calcium and phosphorus, 
can be a wonderful replenisher for 
soil low in phosphate. Besides sup- 
plying the two elements mentioned, 
some trace elements may also be 
present in the phosphate rock. 


Magnesium-Containing Rocks 
Dolomite, a rock and mineral 
contains both calcium and 
magnesium, has not received the 
attention it deserves. Magnesium is 
a vital and essential part of chloro- 


phyll, hence the content of magne- 


which 


sium in soil should never be allowed 
to sink to deficiency level. Unpub- 
lished research suggests that the 
health of animals is adversely affect- 
ed when eating plants grown on 
magnesium deficient soils. The mag- 
nesium to calcium ratio in soil 
should not be less than one part 
magnesium to six or ten parts of cal- 
cium. Overliming with high cal- 
cium limestone when magnesium 
was needed has been very distressing 
because it has exaggerated the un- 
balance of magnesium to calcium, 
and because it neutralized acidity 
which is necessary to react with dolo- 
mite in case the latter is finally 
added. 

In regions where the underlying 
rocks are igneous and metamorphic 
types (granites, basalts, gneisses, 
schists, or slates) and no limestone 
or dolomite occurs nearby, calcium 
may be obtained from rocks rich in 
high-calcium feldspar (plagioclase 
feldspar). Anorthosites, gabbros, ba- 
salts and alkali-varieties of these 
types will be reacted on by acid 





Grapes and pines growing in potassium-rich volcanic dust on the flanks of Vesuvius in Italy. Very little soil development had taken 
place when this picture was taken in 1945. 
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Native Rocks as Fertilizers 


clays and humus to release calcium, 
as was demonstrated by Dr. E. R. 
Graham (Soils Department, Univer- 
sity of Missouri). These silicate com- 
pounds of calcium are more resistant 
to weathering than are limestones, 
hence the response of a soil to them 
is slower. 

The mineral olivine (magnesium 
iron silicate), and the rocks dunite 
and peridotite, which contain oli- 
vine, are weathered by acid clay and 
humus thereby releasing magnesium. 
In New Zealand, it has been com- 
mon practice for years to mix dunite 
with super-phosphate and thereby 
enhance the value of both as fer- 
tilizer. 


Potassium Rock Sources 
Potassium occurs in an easily 
weathered green mineral called glau- 
conite, the main mineral in the 
“greensand” of New Jersey. Glau- 
conite and glauconite-bearing rocks 
occur in quantities large enough to 
be of practical value in perhaps one- 
third of the states in the U. S., 
notably along the Atlantic and Gulf 
coasts. Glauconitic dolomites are 
not uncommon. They will furnish 
potassium, calcium and magnesium 
and cost no more to quarry than 
any other limestone. Mass produc- 
tion of glauconite from large re- 
serves in the east could average 
about 6 per cent potassium without 
any chemical processing, of course. 

Other minerals notably high in 
potassium are leucite and alunite. 
Whole mountains, about 2 billion 
tons of leucite-containing rock occur 
in the Leucite Hills of Wyoming. A 
representative analysis of this rock 
shows more than 9 per cent potas- 
sium oxide, about 6 per cent calcium 
oxide, 7 per cent magnesium oxide, 
almost 2 per cent phosphorus pent- 
oxide, and trace elements. Quite an 
assemblage! Leucite also is fairly sus- 
ceptible to weathering. 

A classic example where fertility is 
quickly developed from leucite-con- 
taining rocks is the region around 
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Vesuvius and Naples, Italy. The 
volcanic cinders and dust which 
were thrown out of the volcano of 
Vesuvius and spread for miles about 
are high in leucite content. Oranges, 
grapes, gardens, and pine trees grow 
luxuriantly in the almost unweath- 
ered rock particles long before a 
soil profile is developed. Indeed, in- 
sufficient time has elapsed since the 
historic and catastrophic eruptions 
of Vesuvius to develop a mature 
soil, yet many seasons of crops have 
been grown since that area was dev- 
astated by volcanism. Vesuvius lava 
typically contains about 8 per cent 
potassium oxide, 8 per cent calcium 
oxide, 4 per cent magnesium oxide, 
1 per cent phosphorus pentoxide and 
trace elements. Vesuvius cinders and 
dust would be wonderful supple- 
ments to the lean sands of Florida. 
Both areas raise oranges, vegetables, 
and varied fruits. 

The similarity between the Vesu- 
vius rocks and the Wyoming leucite 
rocks is notable. Furthermore, the 
leucite basalt which occurs in great 
quantities in the Highwood Moun- 
tains of Montana is also similar to 
the other two. A typical analysis of 
it records almost 6 per cent potas- 
sium oxide, 9 per cent calcium oxide, 
10 per cent magnesium oxide, more 
than 1 per cent phosphorus pent- 
oxide and trace elements. 

In Arkansas, at Magnet Cove, a 
rock named arkite contains more 
than 8 per cent potassium oxide, 
more than 8 per cent calcium oxide, 
and small amounts of magnesium 
oxide and phosphorus pentoxide. 

This list does not exhaust the 
known occurrences of the potash 
alkali-rich igneous rocks. They, 
with the glauconite in the east, give 
widely scattered coverage across the 
United States for potassium. 

Alunite and alunitized rock, which 
contains potassium oxide theoretical- 
ly up to 11.4 per cent, occurs im as- 
sociation with ore deposits in Utah, 
Nevada, California, Colorado, Ari- 
zona and elsewhere. 

Granites, which are wide-spread in 





occurrence, contain potassium by 
virtue of their having potassium 
feldspar in their mineral composi- 
tion. However, both geological field 
observations and laboratory weather- 
ing tests show that the potassium 
feldspar of granite weathers slowly 
and less effectively than does leucite. 
Although reports from users of gran- 
ite on soil have been enthusiastic, 
this writer cannot recommend gran- 
ite as a fertilizer nearly so highly as 
the other rocks previously mentioned 
because of its sluggish response to 
weathering. 

Volcanic ash or dust ordinarily is 
more susceptible to weathering than 
the equivalent crystalline igneous 
rocks because the dust is usually a 
glass, is fine-grained, thin-edged, and 
is porous in structure. Glasses de- 
compose more readily than do chem- 
ically equivalent crystals, and the 
other physical properties also imple- 
ment weathering. In many respects 
volcanic dust is close to the ideal, 
naturally-pulverized rock fertilizer. 

Slags from metallurgical furnaces 
may be high in calcium and magne- 
sium content, and many of them are 
rich in the metallic trace elements. 
Portland cement clinker contains 
desirable nutrient elements as is 
shown often by stimulated plant 
growth at the edge of cement slabs, 
sidewalls, paving, or foundations. 
Cattle like to graze the plants grow- 
ing near concrete because they con- 
tain extra nutrients. For the same 
reason cattle lick plastered walls. 
By-product or waste products due 
to improper “burning” of lime, dolo- 
mite lime, or dolomite refracteries 
may be effective as rock fertilizer. 

After all, the properties desired in 
a rock fertilizer are the proper min- 
eral-chemical composition, and ready 
decomposition of it by ordinary 
weathering agencies. Any material 
which satisfies those requirements 
can be used. 


Pulverizing of Rock Essential 


Decomposition of the rock ferti- 
lizer will be facilitated if the rock 
is finely pulverized. Thin, sharp 
edges of rock can be attacked by solu- 


(Continued on page 45) 
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‘Pasture Partners: 


Sheep and chickens work together 
to produce a balanced pasture ¥ 


J 
By WILLIAM GILLMAN 


Photos by E. Gillman 


HEN Earle Fowler started 
\ V with hens 33 years ago, there 
wasn’t much poultry science to guide 
him. But he did have a dollar-and- 
sense practicality which led him to 
work with nature, not against her. 
The result is a highly successful 
poultry farm near Manchester, Vt., 
where he and his son Robert even 
use sheep in thoughtful grassland 
methods which reap from the soil 
without mining it. Theirs is the 
best pullet pasture this writer has 
seen in New England. 


By working with Nature, Earle Fowler has built up a superb 
poultry range of succulent and highly nourishing native blue- 
grass and white clover for the Rhode Island Red pullets and 
Barred Rock cockerels he grows to produce hatchery eggs. 


The Fowler range happens to be 
on a sidehill, where rainfall if un- 
controlled could cause ruinous ero- 
sion. But here rain falls on a turf 
under which healthy soil drinks it 
in and holds it on tap for dry spells. 
This soil hasn’t been drenched with 
commercial fertilizers which tend to 
form an impervious hardpan. 

Thanks to the small flock of sheep 
rotated through the range to keep 
it mowed properly, and to genuine 
fertilizer which they and pullets sup- 
ply, the range looks like a rug. 


There’s more to it than striving 
for mere prettiness. Short, succulent 
grassy shoots of that kind—rich in 
proteins, vitamins and minerals— 
mean money saved on the healthy 
2,500 replacement birds raised year- 
ly for the laying flock of 3,500. Inas- 
much as good pasture is known to 
net a saving of four pounds grain 
per growing bird, Fowler figures on 
five tons saved annually. 

As for the two dozen Suffolk ewes 
and their crop of around 30 dressed 
lambs, Fowler says the old rule still 


Ground feeding of scratch and pellets from rear of a truck 
at Earle Fowler’s poultry farm not only saves time but helps 
keep range in top condition. 
when hopper-fed. Truck takes different route each time. 


Birds damage turf less than 














Earle Fowler explains conformation points of Barred Rock cockerel to Charles 

Parmelee, summertime student helper from the University of Massachusetts. 

Slightly over five months old, this bird is from pre-Christmas hatch which 
annually begins Fowler’s replacement program. 


Pasture Partners 


holds 
lambs represent profit. 

All this fits a time-table that he 
has evolved to 


true—wool pays costs and 


make the pasture 
needs of growing pullets and lambs 
match the period of most abundant 
grass supply. The same time-table 
enables their egg and meat products 
to be sold for what a Vermonter calls 
“the top dollar.” 

The sheep are fairly recent. It 
was 19 years ago that Fowler. started 
experiments aimed at having good 
poultry pasture with less work. Like 
others, he had been moving cumber- 
some range shelters. He stopped the 
rotation and saw his birds doing 
nicely on their permanent pasture. 
Where newly seeded pieces had fre- 
quently been chopped up or muddy, 
pullets now grazed on a firm sod. 

He also saw room for improve- 
ment. Fowler knew that the birds 
got most nourishment from tender, 
young shoots of grass and clover. 
This was the pasture’s condition in 
early spring. But it wouldn’t be 
long before grass got away from 
the young birds and became tough. 
As an antidote, Vermont’s extension 
poultryman, Donald C. Henderson, 
advised mowing. Fowler began do- 
ing this with a mowing machine 
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which his truck pulled over the 
range three times a season. 

This provided a constant supply 
of succulent pasture. It also paid in 
reducing disease problems. Keeping 
the grass cut allowed purifying sun- 
shine to penetrate to turf roots more 
easily. This discouraged snails and 
other hosts to parasites. Fowler saw 
that his pullets were suffering from 
less range paralysis and other com- 
mon infections. 

As his flock increased, he worked 
out a simple method for enlarging 
the range. He merely placed new 
shelters into hayland which had 
originally been seeded to timothy 
and red clover. Every other year, 
for the first few years, he balanced 
the poultry’s nitrogenous manure 
with lime and phosphate, and na- 
ture did the rest. As timothy and 
red clover disappeared, native blue- 
grass and white clover moved in to 
replace them with nourishing perma- 
nent greensward. 

The next experiment was forced 
by the war when Fowler wanted to 
reduce labor more. In place of the 
mowing machine, he tried grazing 
cows on the range. But they left 
too many disease-breeding clumps 
of grass. 





Fowler talked it over with County 
Agent J. A. McKee who suggested 
trying sheep. He pointed out that 
their fairly close grazing helps main- 
tain a grass cover, and their tramp- 
ling compacts the soil, thereby pro- 
ducing conditions for good turf. 

When Fowler learned there was 
no disease common to chickens and 
sheep, he went ahead and discovered 
that the wooly animals were splendid 
lawn mowers. They had a fondness 
for poultry grain, but this problem 
was handled easily by having hop- 
pers always on the other side of the 
fence. 

There are three main ranges of 
two acres each, and two more of an 
acre apiece. Sheep rotate through 
them, eating grass along with the 
birds. Hip-high sheep fencing ‘sepa- 
rates the ranges. Pullets can go 
through it, but the sheep cannot. 
Every two or three days, they are 
moved on to another range. 

Still another innovation was suc- 
cessfully introduced last year by son 
Robert who has taken over the out- 
side work on the farm. To reduce 
labor and encourage pullets to range 
farther from their shelters, he aban- 
doned hoppers in favor of ground 
feeding. Scratch feed and pellets are 
spread from a truck which takes a 
different route each time. This keeps 
both truck and birds from tearing 
up any one spot, and an entire feed- 
ing operation can be done in 10 min- 
utes. 

The upshot of it all is that, al- 
though part of the range has been 
pastured continuously for 19 years, 
it still looks like a golf course. 

Similar alertness shows all through 
the operations, and allows the two 
men to make a nice living from the 
small farm. It sells a half million 
eggs yearly—every one candled and 
graded. As a result, the Fowlers are 
paid premiums for not only table 
eggs but their main crop, which is 
production of Rhode Island Red- 
Barred Rock cross hatching eggs 
that are sold for broiler chick pro- 
duction. 

The Fowler schedule aims at sell- 
ing most of their produce when it 
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brings highest prices. The same 
time-table saves the range from be- 
ing over-grazed when grass growth 
slows down in mid-summer. 

It works like this: lambing time 
was moved ahead to February. Graz- 
ing begins in mid-April when grass 
starts in being lush. By July, lambs 
are of the size preferred by private 
freezer customers. Young birds are 
also doing most of their growing 
when grass is at its best. Hatching 
begins in late December, and birds 
join sheep on the range in early 
spring. 

Housing them for laying begins 
in June, and enables the Fowlers to 
hit peak prices with heavy egg pro- 
duction. In this, the 2,500 pullets 
are joined by 1,000 “swing shift’ 
hens wintered over for a second sum- 
mer’s laying. In November, when 
egg prices drop and meat prices are 
high, the Fowlers do their heavy 
culling which leaves them with the 


Birds go through the fence but sheep can’t. 


Sheep are valuable helpers on Earle Fowler’s poultry farm where a sidehill 


has been converted into an enviable pullet range. 


They ‘‘mow the grass,” 


build up a rain-absorbing, compact turf, and add natural fertilizer which keeps 
greensward in top condition. 


1,000 birds they over-winter, plus 
200 saved for breeding replacements. 

So that part of the Fowler success 
is due to alert marketing. The rest 


is based on a realization that nature 
is ready with a helping hand for 
the poultryman smart enough to co- 
operate with her. 


By rotating sheep through parts of the range, Robert Fowler keeps them busy 


mowing grass, prevents them from stealing pullet grain when it’s hopper-fed. 











‘Increasing Citrus Vitality, 


A Rio Grande grove operator finds 


success with organiculture + 


By E. M. CARD 


From Texas Farming and Citriculture 


AVING been absorbed for for- 
ty-one years in engineering 
work in the Valley and trying to 
grow citrus by proxy, employing a 
manager, the writer has believed for 
a long time that the common prac- 
tices for sustaining soil fertility can 
be much improved. Last summer I 
burned my bridges behind me as to 
professional work and visited Cali- 
fornia to observe there the practices 
and results in the care of citrus 
groves. 


Exhausted Soil 

I inspected many groves and 
talked with numerous citrus author- 
ities at the Experiment Stations and 
elsewhere. What I discovered amazed 
me. On thousands of acres the soil 
has been exhausted. Many old 
groves are producing fruit that is 
sour and too small for the fresh fruit 
markets. Fruit refused by these is 
sold at ten cents a glass at stands 
strung along the highways. 

Production per tree is down. A 
man who has grown old with his 
grove told me that his trees were 
planted fifty-five years ago. They 
looked worn out and yet were no 
larger than many in the Valley at 
fifteen years of age. The old man’s 
grove has ceased to pay its way and 
its future is very dim. 


Non-Cultivation 

In company with an Experiment 
Station and an Australian 
whose purpose was the same as mine, 
I visited groves where non-cultiva- 
tion is practiced. It is alreadv quite 
prevalent in California and is in- 
creasing. Its users have small ditches 


man 
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sloping in one direction, three to 
five between tree rows, and down 
them water flows slowly to give time 
for penetration. 

The ground is sprayed with oil to 
kill all semblance of cover growth; 
any weeds are dug out with a hoe. In 
other words, growth between the 
trees seems to be regarded as a hun- 
dred percent enemy of the effort for 
good production. To a Valley grow- 
er accustomed to use cover crops as 
soil builders, this looks like death 
to soil fertility. One of its bad effects 
is that it causes lady bugs, enemies of 
scale to leave the groves. 

The practice is to spray two to 
four times a year to kill scale, and 
you are told that in two to four 
years the scale becomes immune to 
the more moderate oil sprays; then 
these are strengthened to an extent 
that kills twigs six to ten inches long 
all over the tree. 


Little Luck with Resets 

In reply to a question about re- 
sets an Experiment Station man said, 
“ well, when we take these old trees 
out we don’t have much luck getting 
resets to do any good.” I repeated 
this to a citrus grower who was intro- 
duced to me as an expert, and he 
answered, “Thats right. I had an 
old grove that was so badly frozen in 
1937 that I took all the trees out and 
replanted the whole grove. For three 
years I struggled with the trees with- 
out satisfactory results, and sold 
them. I saw them when they were 
ten years old; they were far from 
up to standard. My conclusion was 
that the main reason for this failure 
was soil exhaustion. 


Causes of Soil Exhaustion 

In the earlier days of California 
citrus growing the soil had sufficient 
fertility to produce good trees and 
sizeable, excellent fruit. Many grow- 
ers grew cover crops of legumes, 
mostly in the winter because in the 
summer there was a lack of water. 
A grower’s comment to me was, “We 
don’t have enough water in the sum- 
mer to support both a cover crop 
and the trees. The only way we can 
grow citrus fruit successfully is by 
using nitrates.” This is a general 
belief. 

Anyone desiring to know why 
synthetic nitrates destroy soil fertil- 
ity will be repaid abundantly by 
writing to Organic Gardening, 
Emmaus, Pennsylvania. Buy this 


monthly magazine at $3. a year. But 
an even more comprehensive and 
needed publication is a book by Sir 
Albert Howard, obtainable at $3.50 
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at the same source. Here you will 
find analyses which space limitations 
do not permit in this article. Also, 
definite formulas for making com- 
post are given in the book, which 
will put you on the road to proper 
soil building. For this you will be 
grateful if you are a tree culturist 
who aims to grow citrus for later 
years or for prosperity. 

California citrus producers grew 
cover crops for a period but now 
have reverted to the non-cultivation, 
nude soil system, a system that yields 
fruit but is conducive to rapid de- 
cline in quality and quantity of pro- 
duction, while at the same time 
multiplying difficulties and expense 
in fighting enemy organisms such as 
destructive insects. 


Mistake of Valley Growers 

Under my observation and that of 
others here in the Valley have come 
very damaging effects of the use of 
synthetic nitrates, the chief offender 
being ammonium sulphate. When 
used in successive years, especially in 
the winter, to hasten fruit growth, 
it is largely responsible for heavy 
freeze damage such as that of late 
last January. Much of this damage 
occurred on the Valley’s best citrus 
land. 


Organic Soil Building 
My story here is not intended as 
a comprehensive survey of the whole 
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range of organic culture, but to out- 
line a system by which I have ob- 
tained notable results within a very 
few years. The system is called Or- 
ganiculture. My groves are now 
nineteen and twenty years old. I am 
often asked how long citrus trees 
can be maintained in good produc- 
tion. I think no one knows. Many 
thousand acres in California have 
been producing satisfactorily for 
fifty-five years; some have retained 
considerable vitality up to eighty 
years, with remnants holding their 
own to some extent at a hundred 
years of age. I think it is safe to 
say that the passing out of citrus 
trees at relatively early ages is due 
to periods of neglect because of 
prices too low for a profit, and to 
mistaken practices in general. These 
factors lack much of indicating how 
long a grove can be maintained in 
healthy production. 

The first essential here in the Val- 
ley is deep drainage. Salt water must 
be kept below the root system to 
save citrus trees from premature old 
age. The second essential is to build 
and maintain the fertility of the soil. 
In my judgment this can be accom- 
plished only with the incorporation 
of organic material in the soil. Or- 
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ganic material is anything that grows 
from the soil. 


Soil Building with Sheet Composts 

Many materials can be used for 
sheet composting. Experiments, 
mainly in India, have resulted in 
doubling average production and 
greatly improving the product. How- 
ever, my purpose in this article is 
to describe specific practices by which 
I have obtained substantial results 
here in the Lower Rio Grande Val- 
ley. 

On groves with an average age of 
nearly twenty years I have been in- 
stalling drainage for about twelve 
years, and now have an almost com- 
plete system of tile drains having 
an approximate depth of ten feet. 
(Shallow drains will not do the job.) 
Where I formerly lost something 
like half my trees through seepage 
and salt I now have thriving trees 
which produce heavily right where 
the old ones were removed. Today 
I do not have a yellow tree on 140 
acres. 































Increasing Citrus Vitality 


Sprinkler Irrigation 

I was using the flood system of 
irrigation up to the first of 1948. 
Irrigation by this system requires 
borders, which may destroy as much 
as half a cover crop in a grove of 
large trees. For this reason I began 
in 1949 the use of the sprinkler sys- 
tem, which permits a solid grewth 
of cover crop and mowing the native 
growths after clover is disced in. I 
have concluded definitely that this 
is the better way to irrigate. How- 
ever, when there is not a good rain 
sometime during the season it is 
difficult to provide enough water for 
the deep roots, and heavy expense 
is involved in supplying sufficient 
moisture. The sprinkler system is 
decidedly advantageous on land with 
a high water-table. The application 
of surface water from the sprinklers 
tends to cause the water-table to re- 
cede. 


Cover Crops 

For three or four years I have 
grown a hubam clover crop, which 
this year, 1949, has been luxurious. 
It develops considerable humus and 
nitrogen in the soil.. This in turn 
produces a strong growth of Johnson 
grass and careless weeds after discing 
the clover into the ground in May 
and June. This native growth has 
been persistent and plentiful. The 
crop was mowed three times from 
June to October. The result was a 
compost sheet of humus, which was 
disced under late in October. The 
growth on the ground when the clo- 
ver was disced in was so abundant 
that I was afraid to leave it on the 
surface. The fire hazard caused me 
to put it under, though from the 
viewpoint of true soil culture I con- 
sider it best to let the growth ac- 
cumulate. But the wisdom of avoid- 
ing the fire danger was shown when 
we stopped a fire on a neighbor's 
land only twenty feet from my 
groves, after-it had burned through 
his. 

Thus it will be seen that we have 
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put into the soil a great deal of 
humus material, which is said au- 
thoritatively to contain some of all 
the valuable elements needed by cit- 
rus trees. This summer a citrus feed 
mill burned in McAllen and we 
hauled and spread through the clo- 
ver and native growths some four 
tons an acre of citrus peel feed. This 
went into the ground with the clo- 
ver. Any other kind of organic mat- 
ter would have been good for the 
purpose. On fifteen acres in Jan- 
uary, 1949, I placed twenty tons of 
manure per acre. 


Results of Abundant Humus 


It is a well established fact that 
high water-tables and salt concentra- 
tions seriously lower the vitality of 
citrus trees, and those handicapped 
by these conditions were severely 
damaged by the freeze late last Janu- 
ary; many were killed outright. But 
previous drainage had taken the salt 
well out of most of my groves before 
the freeze. However, old trees grow- 
ing where reclamation had not been 
completed suffered much injury. 
This was in contrast to the effect of 
the freeze on old trees located where 
soil fertility had been conserved. A 
substantial percentage of these, hav- 
ing the advantage of drainage that 
had been in long enough, produced 
an especially heavy crop, and many 
trees required no pruning at all 
after the freeze had passed. One 
block had about a ton of fruit to the 
tree. 

I am fully convinced that the 
cover crop treatment importantly 
strengthened the resistance of these 
trees to unduly cold weather. The 
soil so treated has life in it, whereas 
some six years ago it was hardly 
capable of producing good careless 
weeds. A comparison of the native 
growths on this land and those on 
neighboring lands is sufficient evi- 
dence of the difference in the fertil- 
ity of the two. On the adjacent soils 
the growth is brown and dormant. 


In my groves the new clover crop is 
now several inches high, and the 
Johnson grass, a bright green, is 
waist-high and about ready to mow 
again. Mowing is necessary to enable 
the clover to get ahead of the native 
growths. 


Harnessing Earthworms 

Growers not aware of the value of 
earthworms should read a book of 
great interest called Harnessing the 
Earthworms and written by Dr. 
Thomas Barrett, whose address is 
Sun Valley, California. The price is 
$3.50. The lowly fishing worm has 
been serving man through the cen- 
turies, consuming large quantities of 
earth, mixing it with humus in the 
soil and converting the mixture into 
rich available plant food. Wherever 
earthworms abound crops are good. 
I have looked for earthworms in the 
Valley but have found so few as to 
convince me that they do not flourish 
here because of insufficient humus 
and moisture in our soils. 

Recently I have set untold mil- 
lions of earthworms to work at mak- 
ing more humus for my groves. I 
can dig out two to four with one 
thrust of a pocket knife. On the 
tract where the manure was placed, 
their castings on the surface are a 
sheet a quarter of an inch thick in 
places. It is said that earthworms 
thrive best in slightly acid soils. If 
this is so, the organic material in 
the ground must have changed from 
an alkaline to an acid inclination. 

Good California Practices 

My references to poor practices 
with the soil in California citrus 
groves impel me to state that a 
cross-section of growers there have 
seen the light and have adopted the 
organic process for maintaining soil 
fertility. They are obtaining great 
results. Through them came the in- 
formation that has accelerated my 
study of the subject, and I feel to- 
day that I am a much improved 
citrus grower. I believe that I am 
on the right track to do something 
through the medium of the soil to 
increase soil health and hence the 
better health of humanity. 
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Scout around near your farm and you may find a treasure in sawdust like this. 


+HUMUS FOR FREE: 


Weathered sawdust is a valuable fertilizer + 


By A. W. DOLIN 


RECENT Department of Ag- 
A riculture bulletin encouraging 
the use of sawdust overlooks one of 
its most beneficial uses to the farmer, 
who often has an available supply 
somewhere in his vicinity. 

“Piles left out in the weather near 
sawmills are practically useless,” says 
the bulletin, “except for mixing with 
poison to control grasshoppers.” It 
does add this afterthought, “Ulti- 
mately, such sawdust may be used 
to improve the physical condition of 


5 the soil in some areas.” 


It is these very piles “left out to 
weather” which may prove a gold- 
mine to the farmer—right now, not 
“ultimately.” Used as mulch, or 
worked through barn and poultry 
house with bedding and litter, saw- 
dust adds valuable properties when 
returned to the soil. 

One cord of sawdust has been 
found to contain 32 pounds of ni- 
trogen and 39 pounds of potash. 
Ten percent of the minerals in hick- 
ory were found to be magnesia and 
48 percent of the ash of ash trees 


was potash. It stands to reason that 
sawdust must contain valuable trace 
elements (whose importance is rec- 
ognized but about which so little 
is yet known) which the hungry, 
deep-reaching tree-roots bring up 
from the hidden reservoirs of the 
subsoil. These elements become a 
free and natural fertilizer when in- 
corporated into the topsoil. 

There is an old notion that saw- 
dust is harmful to crops and soils. 
The Vermont Experiment Station 
has found no harmful effects as 
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long as sufficient nitrogen is added 
to the sawdust. Raw sawdust is acid 
reacting, although as much as 25% 
of its mineral content may be cal- 
cium. The cell walls of wood are 
more or less highly lignified, which 
means that it breaks down slowly, 
as lignin takes time to decompose. 
Some wood breaks down more rapid- 
ly than others. 

Adequate liming of acid soils plus 
the addition of nitrogen through 
the use of manure will counteract 
the acid effect of the sawdust, it has 
been discovered, (a ton of cow urine 
contains, on the average, 25 pounds 
of nitrogen). 

On our farm, we have made many 
ten-mile jaunts for free pine saw- 
dust at a saw mill which welcomes 
our arrival. This we use in a heavy 
layer on the dirt floor of the beef 
cattle barn. Bacteria from the soil 
begin its slow breakdown immedi- 
ately, while the sawdust acts as a 
sponge which absorbs the valuable 
liquids from the manure. It is these 
liquids, so high in mineral content, 
which usually are lost before manure 
can be returned to the soil. 

On top of the sawdust goes the 
-usual straw, mixed with leaves from 
the giant maples of our front lawn. 
This bedding, with an occasional 
sprinkling of sawdust, is built up 
all winter in the barn. The tramp- 
ling of the cattle and the action of 
the soil bacteria make the great mass 
a partly decomposed fertilizer, ready 
for sheet composting in the spring. 

We use the same process in the 
poultry house, although the floor is 
concrete. Pine sawdust is especially 
useful as litter as it is the most ab- 
sorbant of the available sawdusts. 
The Vermont Experiment Station 
found that one hundred pounds of 
the bedding will hold 545 pounds of 
moisture. Woods from moist soils, 
such as willow, are apt to be richer 
in minerals than those grown in 
dry soils. Willow also breaks down 
easily as there is no resin to slow up 
bacterial action. Walnut trees seem 


22 





Continued 


to have a poisonous effect on nearby 
plants, so that sawdust from walnut 
trees should be used, perhaps, in 
moderation. 

A commercial nurseryman in this 
area (who gardens organically) is 
successfully growing _ berry-laden 
blueberry bushes on sandy soil which 
is highly alkaline. Blueberries, sup- 
posedly, will grow only in strictly 
acid soil. His only treatment is to 
mulch them heavily with sawdust. 
He prefers sawdust which has had 
some weathering. His plants are 
much in demand. 


Sawdust Is Valuable 
As a Mulch 

An increasing number of farmers 
and gardeners are discovering the 
value of sawdust as a mulch. It 
keeps down weeds, absorbs moisture, 
and controls the temperature around 
plants. Organic Gardening Maga- 
zine recommends the use of fresh 
sawdust for covering the drills of 
radishes, turnips, and other mem- 
bers of the mustard family a few 
days after the seeds have been sown. 
A very thin covering, it says, will 
discourage the growth of annual 
weeds which can be most annoying 
among the young seedlings. 

A sawdust mulch is excellent for 
strawberries, although care must be 
taken not to cover the crowns. Rasp- 
berries, some find, do better with a 
leaf mulch than with sawdust. It 
has been used with fine results, how- 
ever, around pears, plums, apples, 
peaches, grapes, currants and goose- 
berries. 

Sawdust makes a sucessful winter 
mulch also, insulating the soil and 
plant roots against alternate freezing 
and thawing. It is particularly -use- 
ful around rose bushes. 

Sawdust left on as mulch gradual- 
ly decomposes and becomes incor- 
porated into the soil. Authorities 
agree that it is better not to work 
raw sawdust directly into soil which 
is to be used immediately for grow- 
ing plants, as it may take too large 


a supply of bacteria away from the 
young rootlets. (Adequate nitrogen 
and organic matter in the soil 
through generous manuring will 
help overcome this). 

Prof. MacAndrews of Syracuse 
University, however, has found fresh 
sawdust to be a satisfactory seeding 
medium for primula and hybrid del- 
phinium. 


Sawdust, 
Versatile By-Product 

The Department of Agriculture 
offers a long list of uses of the by- 
product of the sawmill. It is used 
in dry cleaning fur and in finishing 
metals. It goes into floor-sweeping 
compounds. It is stuffing for dolls, 
toys, pin cushions, tailor’s pressing 
compounds. Made into wood flour, 
it goes into linoleum, explosives and 
plastics. The fresh sawdust of hick- 
ory, oak, maple, and birch are used 
in packing plants for smoking meats. 

Its greatest use, according to the 
Department of Agriculture, is for 
fuel. Specially designed furnaces use 
it to furnish power for sawmills, or 
to heat buildings and homes. A fuel 
which is growing in popularity (with 
the increase, perhaps, of coal strikes) 
is sawdust compressed at high tem- 
peratures into briquets. 

The Forest Products Laboratory 
has made molasses suitable for cat- 
tle feed from wood waste and may be 
able to make it from sawdust. 

“The great difficulty in using saw- 
dust is that the supply is not concen- 
trated at central points near possible 
markets but is scattered all along 
harvesting and _ production lines 
from forest to sawmill to factory so 
that collecting and shipping is too 
expensive to be profitable.’’ So says 
the new bulletin. 

This very “difficulty” is the farm- 
er’s advantage, as most farms are 
situated somewhere near a sawmill 
which is happy to have its growing 
piles depleted without effort on its 
owner's part. Working the sawdust 
back into the soil of the very area 
from which it came is a boon to the 
farmer as well as an important step 
in long-term soil conservation. 
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‘LEGUMES, 


Nature’s nitrogen gatherers are 


the farmer’s best friends ~* 


J 
By M. B. CUMMINGS 


Vermont Agricultural Experiment Station 


Photo by Soil Conservation Service 


— vary much in their abil- 
ity to build up the fertility and 
the organic content of soils. The 
amount of gathered nitrogen, for 
instance, may equal 250 pounds per 
acre in some cases and very little in 
others. Hairy vetch may contain 
when decayed three to four per cent 
of nitrogen; on the other hand buck- 
wheat when plowed under and de- 


composed, adds but little nitrogen. 
Even among the legumes there is 
much difference in their value. 
Moreover, the different clover spec- 
ies vetches and related plants show 
distinct advantage in soil building 
capabilities. 

Legumes are able to grow on poor 
soil devoid of nitrogen,—where other 
types of plants may fail, provided 


the bacteria are there, and other 
conditions are favorable. In _ this 
way legumes when left in the soil 
increase the nitrogen content. Many 
species are described in this article 
with brief suggestions on how to use 
each one, together with its soil and 
climatic preference, and how and 
when to seed them. This is for the 
purpose of giving a country-wide 


A twenty acre pasture of lespedeza and white dutch clover that supplies pasture to one animal unit per acre throughout the year. 
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long as sufficient nitrogen is added 
to the sawdust. Raw sawdust is acid 
reacting, although as much as 25% 
of its mineral content may be cal- 
cium. The cell walls of wood are 
more or less highly lignified, which 
means that it breaks down slowly, 
as lignin takes time to decompose. 
Some wood breaks down more rapid- 
ly than others. 

Adequate liming of acid soils plus 
the addition of nitrogen through 
the use of manure will counteract 
the acid effect of the sawdust, it has 
been discovered, (a ton of cow urine 
contains, on the average, 25 pounds 
of nitrogen). 

On our farm, we have made many 
ten-mile jaunts for free pine saw- 
dust at a saw mill which welcomes 
our arrival. This we use in a heavy 
layer on the dirt floor of the beef 
cattle barn. Bacteria from the soil 
begin its slow breakdown immedi- 
ately, while the sawdust acts as a 
sponge which absorbs the valuable 
liquids from the manure. It is these 
liquids, so high in mineral content, 
which usually are lost before manure 
can be returned to the soil. 

On top of the sawdust goes the 
usual straw, mixed with leaves from 
the giant maples of our front lawn. 
This bedding, with an occasional 
sprinkling of sawdust, is built up 
all winter in the barn. The tramp- 
ling of the cattle and the action of 
the soil bacteria make the great mass 
a partly decomposed fertilizer, ready 
for sheet composting in the spring. 

We use the same process in the 
poultry house, although the floor is 
concrete. Pine sawdust is especially 
useful as litter as it is the most ab- 
sorbant of the available sawdusts. 
The Vermont Experiment Station 
found that one hundred pounds of 
the bedding will hold 545 pounds of 
moisture. Woods from moist soils, 
such as willow, are apt to be richer 
in minerals than those grown in 
dry soils. Willow also breaks down 
easily as there is no resin to slow up 
bacterial action. Walnut trees seem 
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to have a poisonous effect on nearby 
plants, so that sawdust from walnut 
trees should be used, perhaps, in 
moderation. 

A commercial nurseryman in this 
area (who gardens organically) is 
successfully growing _ berry-laden 
blueberry bushes on sandy soil which 
is highly alkaline. Blueberries, sup- 
posedly, will grow only in strictly 
acid soil. His only treatment is to 
mulch them heavily with sawdust. 
He prefers sawdust which has had 
some weathering. His plants are 
much in demand. 


Sawdust Is Valuable 
As a Mulch 

An increasing number of farmers 
and gardeners are discovering the 
value of sawdust as a mulch. It 
keeps down weeds, absorbs moisture, 
and controls the temperature around 
plants. Organic Gardening Maga- 
zine recommends the use of fresh 
sawdust for covering the drills of 
radishes, turnips, and other mem- 
bers of the mustard family a few 
days after the seeds have been sown. 
A very thin covering, it says, will 
discourage the growth of annual 
weeds which can be most annoying 
among the young seedlings. 

A sawdust mulch is excellent for 
strawberries, although care must be 
taken not to cover the crowns. Rasp- 
berries, some find, do better with a 
leaf mulch than with sawdust. It 
has been used with fine results, how- 
ever, around pears, plums, apples, 
peaches, grapes, currants and goose- 
berries. 

Sawdust makes a sucessful winter 
mulch also, insulating the soil and 
plant roots against alternate freezing 
and thawing. It is particularly use- 
ful around rose bushes. 

Sawdust left on as mulch gradual- 
ly decomposes and becomes incor- 
porated into the soil. Authorities 
agree that it is better not to work 
raw sawdust directly into soil which 
is to be used immediately for grow- 
ing plants, as it may take too large 





a supply of bacteria away from the 
young rootlets. (Adequate nitrogen 
and organic matter in the soil 
through generous manuring will 
help overcome this). 

Prof. MacAndrews of Syracuse 
University, however, has found fresh 
sawdust to be a satisfactory seeding 
medium for primula and hybrid del- 
phinium. 


Sawdust, 
Versatile By-Product 

The Department of Agriculture 
offers a long list of uses of the by- 
product of the sawmill. It is used 
in dry cleaning fur and in finishing 
metals. It goes into floor-sweeping 
compounds. It is stuffing for dolls, 
toys, pin cushions, tailor’s pressing 
compounds. Made into wood flour, 
it goes into linoleum, explosives and 
plastics. The fresh sawdust of hick- 
ory, oak, maple, and birch are used 
in packing plants for smoking meats. 

Its gre test use, according to the 
Department of Agriculture, is for 
fuel. Specially designed furnaces use 
it to furnish power for sawmills, or 
to heat buildings and homes. A fuel 
which is growing in popularity (with 
the increase, perhaps, of coal strikes) 
is sawdust compressed at high tem- 
peratures into briquets. 

The Forest Products Laboratory 
has made molasses suitable for cat- 
tle feed from wood waste and may be 
able to make it from sawdust. 

“The great difficulty in using saw- 
dust is that the supply is not concen- 
trated at central points near possible 
markets but is scattered all along 
harvesting and _ production lines 
from forest to sawmill to factory so 
that collecting and shipping is too 
expensive to be profitable.” So says 
the new bulletin. 

This very “difficulty” is the farm- 
er’s advantage, as most farms are 
situated somewhere near a sawmill 
which is happy to have its growing 
piles depleted without effort on its 
owner’s part. Working the sawdust 
back into the soil of the very area 
from which it came is a boon to the 
farmer as well as an important step 
in long-term soil conservation. 
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By M. B. CUMMINGS 


Vermont Agricultural Experiment Station 


Photo by Soil Conservation Service 


mag vary much in their abil- 
ity to build up the fertility and 
the organic content of soils. The 
amount of gathered nitrogen, for 
instance, may equal 250 pounds per 
acre in some cases and very little in 
others. Hairy vetch may contain 
when decayed three to four per cent 
of nitrogen; on the other hand buck- 
wheat when plowed under and de- 
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composed, adds but little nitrogen. 
Even among the legumes there is 
much difference in their value. 
Moreover, the different clover spec- 
ies vetches and related plants show 
distinct advantage in soil building 
capabilities. 

Legumes are able to grow on poor 
soil devoid of nitrogen,—where other 
types of plants may fail, provided 
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the farmer’s best friends * 


the bacteria are there, and other 
conditions are favorable. In this 
way legumes when left in the soil 
increase the nitrogen content. Many 
species are described in this article 
with brief suggestions on how to use 
each one, together with its soil and 
climatic preference, and how and 
when to seed them. This is for the 
purpose of giving a country-wide 


A twenty acre pasture of lespedeza and white dutch clover that supplies pasture to one animal unit per acre throughout the year. 

























BEFORE: An eroded field that is almost a complete loss. 
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picture of the possibilities in the 
use of leguminous crops in produc- 
ing soil fertility. 

Nitrogen gathering plants are ex- 
The 
species in this group are often called 
leguminous plants for they bear 
their seeds in legumes or pods as in 
vetch and clover, in peas and beans, 
and in many similar plants. The 
word legume also comes in part from 
legumen, a protein-like substance 
stored in the seeds of legumes. In 
the roots of these plants are root-in- 


cellent in organic farming. 
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habiting bacteria (Rhizobium and 
Pseudomonas) which are species of 
minute organisms which live in little 
nodules. These bacteria have the 
capacity to take up some of the large 
amounts of free nitrogen of the at- 
mosphere and transform it with 
chemically combined nitrogen used 
by the plant. The plant furnishes 
starch and sugar for the bacteria, 
and in turn receives nitrogen for 
itself and for the soil. On the roots 
of legumes are found little nodules 
or gall-like structures wherein are 
the beneficial bacteria. 

Soil rich in organic matter may 
contain millions of helpful bacteria 





at the surface, and by placing these 
in the soil where needed, the land 
becomes inoculated. All legumes 
leave the soil richer upon decay be- 
cause nodules contain bacteria and 
nitrogen which remain in the land 
after the crop is gone. Fully grown 
legumes plowed under may add 100 
to 200 pounds of nitrogen per acre, 
equal to nearly $40 worth of pur. 
chasable nitrogen. The amount of 
nitrogen gathered depends much 
upon the species. It may equal 250 
pounds per acre as a maximum; an 
average of 122 pounds for all leg- 
umes from 16 experiment stations 
is reported. But to yield this 
amount the plants must be fully 
grown, preferably ready or just past 
blossoming. Allowing the plants to 
grow to large size is the easiest and 
simplest way to insure the organic 
matter in the soil. At the last stage 
of growth plant material is manu- 
factured at a fast rate and in two 
weeks may increase 30 per cent or 
more. So it is important to let the 
plants grow to full maturity to get 
the maximum benefit. 


Why Nitrogen is Important 

This element is one of the most 
important in plant nutrition. Ni- 
trogen is used in tissue construction 
and in stature growth. It goes into 
the cells of the plant body. It is 
used more largely than any other 
mineral in plant growth. Moreover, 
nitrogen is troublesome because it 
is expensive to buy. It is also high- 
ly leachable and therefore easily 
lost, as it dissolves readily and may 
leach away in soil water. No large 
amounts are permanently stored in 
the soil, but may accumulate with- 
in the stems till spring. 

It is, therefore, clear that any 
plant that can gather nitrogen at 
no cost is an important one to grow 
for building soil fertility. This prin- 
ciple gives us a basis and background 
for building and maintaining a soil 
fertility program. It is well to prac- 
tice this inexpensive system of en- 
riching the land. The amount of 
soil derived nitrogen is subject to 
much variation from week to week. 
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depending much on the weather, 
but in total it amounts to a lot in 
a season. 


Nitrogen Gathering Species 


Alfalfa, also called lucerne, is a 
great forage crop and is an impor- 
tant soil improver. It has deep and 
wide root systems and has large ni- 
trogen gathering capacity. A single 
root of alfalfa may extend 20 feet 
in one direction in loose soil. Seeds 
of it may be sown in the spring or 
in midsummer and grown through- 
out the current as well as the fol- 
lowing season and plowed under 
when desired at full growth. It may 
persist for three or more successive 
seasons under. favorable conditions. 
But the soil should be limed and 
inoculated, if not set already with 
the bacteria. Alfalfa is low in lime 
requirements. 

Most farm animals will eat alfalfa, 
but it is worth much to plow under. 
Even if cut and removed, the stems, 
crown and roots will benefit the 
land it grows on. Alfalfa does not 
do well on poorly drained land, on 
stiff clay, or on windswept areas, 
for under these conditions it is like- 
ly to be winter-killed and short-lived. 
It is important to use well situated 
land for this crop. 

Crimson clover is a winter annual, 
and mammoth red clover a biennial. 
Either may be sown in late summer 
and will give good results when 
plowed under, but both are bene- 
ficial to the land even if cut as hay 
and taken away. 

Biennial white sweet clover, cow- 
peas and soybeans, all require a 
longer time to grow to full stature 
but make good organic matter and 
enrich the soil with nitrogen. This 
clover is weakened by severe winters. 
It should be seeded 15 pounds to 
the acre and sown in July. It is a 
strong growing plant. 

Hairy vetch is a good legume for 
improving the land. It makes a good 
cover for the land for winter. With 
a good stand it gives a fairly good 
quality of organic matter. It is high 
in nitrogen, containing from three to 
four per cent until the middle of 


AFTER: Kudzu has restored this 


June. Thirty pounds are required 
when seeded alone. It may be allow- 
ed to ripen its seed and thus become 
self-sown. Inoculation is often nec- 
essary. The seed-bed should be well 


fitted for a good stand. 


Other Species 


Several other legumes of rather 
recent origin and as yet not much 
used should be listed. They are being 
tested now and seem to have value. 

Lespedeza makes a permanent 
crop, even though an annual. It is 
also listed as Japan clover. Early 
spring sowing at 25 pounds to the 
acre is desirable. Owing to its thick 
stand it makes a good ground cover. 





field to usefulness in two years. 


It spreads and grows thick, but is 
not tall. It is not a rank grower 
but does well in the south. If rank 
weeds come in, a midsummer mow- 
ing is necessary. Lespedeza grows 
freely in California and in the south- 
ern states. 

Crotalaria (rattlebox—loose seeds 
in an inflated pod), especially the 
species spectabilis and stricta, are 
used in the south. They are annual 
growing and six feet tall. Sowing 
is at the rate of 20 pounds to the 
acre. This species is well adapted to 
sandy lands. 

Sesbania is a North American, 
hairy plant, much used as a green 
manure crop in the southern states. 
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It will grow as far north as mid- 
Ohio. It is tall and smooth with 
linear pods and many seeds. It is 
seeded at 20 pounds to the acre and 
does well on muck land. It is an 
annual plant and will grow in moist 
land. 

Soybeans are excellent for improv- 
ing the physical texture of the land 
and for incorporating organic mat- 
ter. This species is fairly tolerant 
of acid conditions, but not to strong- 
ly acid land. The rate of seeding 
is two bushels per acre, shallowly 
disced in in early summer. A yel- 
low seeded variety, Manchu, is much 
used. The cowpea comes from Asia 
and is handled much as is the soy- 
bean. This species does not do well 
on poor soil. It is sown five bushels 
to the acre. It grows rapidly and 
should be cut before the pod opens 
if turned under. It is much used in 
the south. An analysis of the entire 
plant shows it to contain two per 
cent nitrogen and one and a half 
per cent potash. A ton of cowpea 
hay may contain 40 pounds of nitro- 
gen and much organic matter. 

Wild white clover, often called a 
weed, is being tested. It should not 
be suppressed but cut and saved for 
mulch or plowed under. Where 
abundant the seed may be gathered 
and sown. Dwarf white clover, re- 
placing the white Dutch strain of 
the lawn is good for improving the 
soil of the lawn, but it is of short 
duration. 

Ladino, mammoth white clover, 
came from northern Italy and the 
Pacific northwest. It was introduced 
in 1912, but is still but little known. 
It is a large species exceeding the 
size of most clovers. Its leaves are 
large, it has long stems, and a pen- 
dent habit of growth, so that it com- 
petes well for light as it has large 
leaves. It is being used for pastures, 
but will not stand close grazing be- 
cause its large stems and fleshy run- 
ners are easily injured and will not 
stand the trampling of grazing stock. 
However, its long runners do not 
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The small, round nodules on this soybean 
root hide the secret to the legume’s 
nitrogen gathering efficiency. 


form a close turf and recovery is 
slow after being fed down. It is, 
however, a good forage crop and im- 
proves the land while growing. La- 
dino is fairly persistent, but general- 
ly disappears at the end of the third 
year. It outyields other clovers such 
as alfalfa. It is often called the 
“giant” clover. 

Bakhara, a white sweet clover, 
will grow on soils too poor for al- 
falfa. It gives new life to soils and 
has deep roots. 

Alsike clover is very hardy and has 
been used for some years for for- 
age. It is excellent for bees and en- 
riches the soil, adding nitrogen. 

Medium Red clover will grow in 
a variety of soils. A covering of 
snow in winter helps. It is a soil 
builder, but tends to run out after 
the third year. It is spreading and 
hairy and has purplish or whitish 
heads. 

In conclusion it may be stated 


beyond the range of preadventure 
that leguminous plants are the pre- 
mier ones for soil building purposes. 
This is true even though the crops 
are cut and removed. This advan- 
tage is due in part to the wide for- 
aging of roots, especially of alfalfa 
and wild sweet clover, but largely 
it is due to the nitrogen gathering 
function due to the presence of nod- 
ules and the bacteria contained and 
working within them. The latter 
is the paramount advantage of leg- 
umes. 

In buying seeds of any species of 
legume it is not enough to merely 
order alfalfa or cowpeas, for one 
should get the variety adapted to 
his section of the country. There 
are winter hardy, as well as arid 
and heat resisting forms which are 
especially bred for different regions. 
Select them with care. 

To get the maximum benefit from 
a leguminous crop it should grow 
to full maturity, even if cut and re- 
moved, as the maximum intake of 
atmospheric nitrogen is not attained 
till the flowering and fruiting stage. 
The last few weeks of growth ni- 
trogen intake is large. 


A strongly acid soil is not favor- 
able to legumes. The more organic 
matter there is in the soil the bet- 
ter the legumes will grow. But some 
species like alfalfa will build up in- 
fertile soils, when some other crop 
may fail to do well. Alfalfa is stra- 
tegic in this respect. 

And finally, let it be noted that 
there are superior varieties within 
many species of legumes. Some are 
better in quality, in rate of growth, 
etc.; others are better adapted to 
special districts with climate soil 
adaptations, a story too long to de- 
tail here. But in brief it may be 
noted that for alfalfa there are 
twelve or more varieties—Arabian, 
Baltic, Canadian Variegated, Grim, 
Minnesota Grim, Hardigan, Ladack, 
Peruvian, Sand Lucerne, Siberian 
and, the most cold resistant of all, 
Turkestan. State colleges will ad- 
vise on locai selections. A covering 
of snow in winter is desirable for 
all varieties. 
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Orchards 





sHow to Plan an Orchard: 


Keep a clear head and a green thumb 


when starting your trees 


RUIT growing success is not 
eave easily or blindly. If the 
venture is to be enjoyable and profit- 
able, planning and sound judgment 
followed by prompt and effective 
action is necessary. The first step in 
establishing an orchard may well in- 
fluence the last one, so be sure you 
are doing the right thing when you 
start out. Of prime importance in 
successful fruit growing is the proper 
selection of the orchard site, discuss- 
ed in-last month’s issue. Not less in 
importance is the selection of nurs- 
ery stock, procurement of varieties 
that are best adapted to your parti- 
cular climate and soil and the proper 
arrangement, spacing and planting 
of these varieties. 

Fruit trees may be planted in the 
spring or fall. In the milder parts 
of the United States where minimum 
temperatures are not likely to go 
below 0° F., they may be planted in 
the late fall before the ground is 
frozen. Peaches, apricots and other 
tender fruits often suffer consider- 
able winter injury in more severe 
climates and should therefore al- 
ways be planted in the spring. 
Spring-planted trees should be set as 
early as the ground will permit. 


Buying Trees 


In buying nursery trees it is safest 
to purchase from a firm of known 
honesty and reputation. There is 
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Orchard planting patterns: Top, the 
“‘square’’ system; middle, the quincunx 
system; bottom, the hexagonal system. 


some advantage in giving preference 
to reliable local nurseries where 
transportation charges are less and 
there is less likelihood of delay in 
transit with consequent drying out 
or freezing of the plants. However, 
these points should not outweigh ° 
the advantages of receiving good 
trees wherever they may be obtained. 

Nursery catalogues usually list 
several grades of trees according to 
height and caliper of tree. The age 
of trees is also stated as one year old, 
two years old, etc. It pays to buy 
the better grade larger plants of a 
given age. Three year old trees are 
sometimes offered for sale, but the 
younger trees are much more easily 
established. For the average indivi- 
dual, one year old trees are the best 
buy. They withstand transplanting 
better, start growth sooner and often 
are inherently more vigorous. 

Most large nurseries dig their nur- 
sery trees in, in the fall and store 
them over winter. Any reliable nurs- 
ery will have sufficient sales to un- 
load their stock without lowering the 
sales prices appreciably. Therefore, 
beware of so-called “bargains.” Such 
trees may have been winter injured, 
dried out from warm storage, or 
have frosted roots. It is often diffi- 
cult to detect these injuries until it 
is too late. 

When you receive your trees from 
the nursery, be sure they do not dry 
out at any time before planting. If 
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not planted at the time they are re- 
ceived, the trees should be heeled in. 
Select a place that is protected from 
excessive exposure and where the 
soil is well drained. Dig a trench 
deep enough to accommodate all 
the roots, throwing the soil in a 
mound along the south side of the 
trench. The boxes or bales in which 
the trees were shipped should be 
opened or heating may occur within 
the package and the trees injured. 
Cut the bundles and separate the 
trees each other somewhat, 
making sure that the varieties are 
separated so they may be distin- 
guished later. The trees should be 
placed close together in the trench 
row and slanted toward the south 
to prevent sun injury. Fill the trench 
with soil being sure all the roots are 
covered. Trees heeled in this fashion 
be held for a 
length of time before they are perma- 
nently planted in the orchard. 


from 
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Spacing the Trees 
Assuming that the location of the 
orchard has been determined, a plan 
must be decided on for the arrange- 


How to Plan an Orchard 





Continued 


ment of the trees. Orchard trees are 
generally planted according to some 
definite system. The three most com- 
mon arrangements of trees in an 
orchard are the square, the quincunx 
or diagonal and the hexagon or 
triangle. Where the land is rugged 
and steep a fourth system, the con- 
tour arrangement, is best. 

The “square” system is the usual 
plan in most sections and makes 
orchard operations easy to handle. 
In this arrangement a tree is set in 
each corner of a square, whatever 
the distance may be. If filler, or 
temporary trees are used one may 
be set between every two trees in 
the row and another row of fillers 
set between each two permanent 
rows so that the permanent trees are 
twice as far apart as the filler trees. 
The filler trees are removed after 
the trees begin to crowd each other 
too much. 

The quincunx system is very simi- 
lar to the square, except that there 
is a tree in the center of each square. 
The center tree is considered semi- 
permanent and is usually removed 
after the trees become very large. 


> ro vt ' 
Ds il te * 


~ é ‘ 


is 
ree 3 
Ve 
a . 


at 
g 


This method is particularly desirable 
when alternate rows are planted to 
different varieties. Generally more 
fruit can be produced over a longer 
period of time since a larger number 
of trees can be planted to the acre. 
A disadvantage is encountered with 
this system however, since cultural 
practices must be carried out on the 
diagonal. 

When the hexagonal system is 
used all trees are equidistant from 
each other and a calculated 15% 
more trees can be planted to the 
acre than with the square system. 

The contour system is the most 
feasible arrangement for planting an 
orchard on a hillside. In contour 
planting on sloping land, all trees 
in any one row are in the soil at the 
same elevation. Obviously, the tree 
rows will not be equally spaced in 
all parts of the orchard. 

The first step in laying out a con- 
tour planting is to decide upon a 
minimum allowable interval _be- 
tween rows. This distance will de- 
pend on the kind and varieties of 
fruit trees planted. The first con- 
tour line should be laid out at the 
highest elevation. From a given 
point, the line is projected on the 
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CONTOUR PLANTING IS OFTEN RECOMMENDED WHEN ORCHARDS ARE PLANTED ON EROSION-PRONE SLOPES. 
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ible contour in both directions to the 
| to limits of the area to be planted, by 
lore using an engineer’s level and rod. 
iger Then proceed to the steepest slope 
iber in the orchard below the first line 
cre, and establish a point at the mini- 
vith mum distance between rows below 
ural the first line. A line is then project- 
the ed in both directions from this point 
in a similar manner as that in estab- 
1 is lishing the first line. If at any place 
rom in the orchard the distance between 
15% two adjacent lines becomes twice 
the the minimum interval, a new line is 
n. laid out on the contour between 
nost them. 
g an Distance Between Trees 
tour The planting distance must be 
trees determined principally by the size 
. the the trees are likely to attain at matu- 
tree rity. This is largely dependent upon 
d in the type of fruit, the variety, fer- 
tility and depth of the soil and 
con- amount of rainfall or available mois- 
ma ture. The trees must be sufficiently 
be- far apart to allow the sun to hit the 
| de- lower branches if fruit of satisfactory 
2s of quality is to be grown on the lower 
con- parts of the trees. 
t the Although the matter has never 
riven been definitely settled the following 
| the distances are most frequently used: 
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Fruit distance in ft. 
Apple 32 to 45 
Pear 25 to 35 
Apricot 20 
Peach 20 to 24 
Plum 20 to 24 
Cherry, sour 24 to 30 
Cherry, sweet 25 to 30 
Quince 18 to 22 
Dwarf trees 10 x 10 
10 x 15 
15x 15 


The variation in the planting dis- 
tances for each type of fruit is large- 
ly dependent upon the variety. This 
can be illustrated in the example of 
apples. Vigorous apple varieties, 
such as Baldwin, McIntosh, and 
York Imperial, planted 25 feet apart 
in fertile soil, may crowd when only 
about 15 years old; planted 30 feet 
apart they will usually crowd when 
about 20 years old. Less vigorous 
trees such as Rome Beauty, Winesap, 
and Golden Delicious, planted 25 
feet apart, would not crowd seriously 
until 18 or 20 years old. 

Arrangement of Varieties 

Pollination refers to the transfer 
of pollen from the anthers to the 
stigma of a flower. Self-pollination 
refers to the transfer of pollen from 
the anthers of a flower of one variety 
to the stigma of a flower of the same 
variety. Self-unfruitful, in the strict 
sense, means the inability of a variety 
to produce fruit with viable seeds 
following self-pollination, while self- 
fruitfulness involves the production 
of fruits with viable seeds. Cross- 
pollination refers to the transfer of 
pollen from a flower of one variety 
to a flower of a different variety. If 
one variety, when used as the pol- 
linizer of another, is unable to pro- 
duce sufficient fruits for a commer- 
cial crop, the two varieties are con- 
sidered cross-unfruitful toward each 
other; if fruits are produced, cross- 
fruitful. Most of the fruit types dis- 
play rather definite patterns of self- 
and cross-unfruitfulness among the 
different varieties. 

Some fruit varieties are sufficiently 
self-fruitful to be dependably pro- 
ductive if planted alone. However, 
for the individual who is not famil- 
iar with self- and cross-unfruitfulness 












among fruits, it is the best policy to 
plant several varieties of each fruit 
to be grown. Orchard observations 
and experimental results indicate 
that to obtain the most dependable 
set of fruit, trees of different varieties 
should not be further apart than 
two rows for the larger fruits, such as 
apple; or not more than 80 to 85 
feet from pollinizer varieties. 

The value of a pollinizer, other 
than the ability of its pollen to fer- 
tilize the flower of other varieties, 
depends on several factors. Certain 
combinations of varieties are not 
fruitful because their blooming sea- 
sons usually do not overlap sufficient- 
ly. Certain two-variety combinations 
may be unfruitful because of the dif- 
ference in age at which they form 
their first flowers. Also combinations 
that consist of annual and decidedly 
alternate bearing varieties will not 
produce full crops year after year. 
The use of a third variety in such 
cases to supplement the pollination 
of the annual variety will remedy 
the situation. The most frequent 
reason for failure of cross-pollination 
between varieties is their close rela- 
tionship. The unfruitful combina- 
tions in most instances comprise of 
a variety and its bud mutation or 
“bud sport.” 

Here is a brief summary of some 
general rules to follow in planting 
different types of fruits: 

Apple Pollination tests have 
shown that cross-pollination is essen- 
tial for a full commercial crop. It 
is now generally conceded that all 
apple varieties should be interplant- 
ed to insure the production of high 
yields. 

Pear All varieties of the Euro- 
pean pear and those of hybrid origin, 
such as Keiffer, have been found to 
be self-unfruitful. 

Quince Most quince varieties 
grown in United States have been 
found to be self-fruitful. 

Peach The greater proportion of 
tested varieties are self-fruitful and 
may be planted in solid blocks of 
one variety. Probably the most 
notable exceptions to this are the 
self-unfruitful varieties J. H. Hale, 
Hal-berta and Pacemaker. 
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Nectarines and Apricots All va- 


rieties of these fruits tested have > Poultry 


been found to be self-fruitful. 

Cherry All sweet cherry varieties 
tested have been found to be self- 
unfruitful. Practically no fruits at 
all are obtained through self-polli- 
nation. Not only does self-unfruit- 
fulness exist, but many varietal com- 
binations are unfruitful, since there 
is considerable cross-unfruitfulness 
between varieties. 

Sour cherry Self-fruitfulness ex- 
ists for such varieties as early Rich- 
mond, Montmorency, Dyehouse and 
the Morello group. The varieties 
Chase, Homer, and Ostheim have 
been found to produce only a small 
set when self-pollinated and should 
be interplanted with other varieties 
of sour cherries. 

Plum The European plum ex- 
hibits a rather wide range of dif- 
ferences in the response of its varie- 
ties to set fruit through self- and 
cross-pollination. 

If fruit types are planted that ex- 
hibit degrees of self- or cross-unfruit- 
fulness, as indicated above, it is a 
good policy to examine the nursery 
catalogue well before choosing the 
varieties you wish to plant. If the 
catalogue does not indicate the fer- 
tility relationships to your satisfac- 
tion, inquire about the compatibility 
of the fruits when you place your 
order. 

Planting the Trees 

When the hole is dug for planting 
the tree, the top soil should be kept 
separate from the subsoil. If practi- 
cal, mix some compost with the top- 
soil and throw this in around the 
roots when the trees are set. The 
soil and compost should be well dis- 
tributed around the roots and pack- 
ed closely by tamping to insure that 
no large air spaces are present. Be 
sure the tree roots are kept moist 
during the planting time. Never 
allow the roots to be exposed to the 
sun for more than a few minutes. 
For best results the trees should be 
set about two inches deeper than 
they were in the nursery. Where 
water can be added after planting 
it is a good practice for giving the 
tree a start and settling the soil. 
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Less Cleaning fo 


HAT does sanitation mean 
\ \ to you? Perhaps it brings to 
your mind a picture of stainless 
steel and glass, of white-coated at- 
tendants and the odor of disinfect- 
ants. If this were your idea, how 
would you apply it to your poultry 
flock? Probably you would imagine 
each hen or chick in a glistening cu- 
bicle, the interior constantly awash 
with automatic sprays of antiseptic, 
lighted by germ-killing rays from an 
ultra-violet lamp. 

All this sounds quite fantastic 
doesn’t it? Yet it would be the ulti- 
mate goal of those who act upon the 
idea that bacteria are bad, 
their duty is to isolate chickens from 
all sources by which these death- 
dealers might come to them. Some 
poultrymen seem to have set out on 
such a course of action. If you visit 
their 


since 


invited 
to step into a vat of antiseptic foot 
wash before entering the chicken 
house, or to wipe your shoes on a 
soaked in 


farms, you may be 


similar solution. 
These folk may change shoes several 
times in the course of a day’s chores 
in traveling from one flock of chick- 
ens to another. 

These people do not claim to be 
willing slaves to chickens or devotees 
of unreasonable custom, but rather 
that they are doing the scientific 
thing in protecting their flocks from 
disease. At the same time other 
poultrymen are using bacteria to do 
the work of sanitizing poultry houses 
and keeping disease in check. 


mat 


Good News From Ohio 
At the Ohio Agricultural Experi- 
ment Station thirteen successive 
broods of chicks have been raised 
on built-up litter without cleaning 
the brooder house. In view of the in- 
creasing health and vigor of each 


succeeding flock, the good word from 
Ohio is now that poultry house 
cleaning is merely a matter of keep- 
ing the floor litter within reasonable 
bounds. If you choose to put an 
extreme definition upon “reasonable 
bounds”, you might clean the brood- 
er house only when your head is in 
danger of bumping the rafters. 

Built-up litter at this experiment 
station has helped in effective con- 
trol of coccidiosis and cannibalism 
among chicks and increased hatch- 
ability of eggs. All these good re- 
sults were accompanied by lower 
labor and feed costs. 

When the manpower shortage 
during the war reduced the number 
of workers at the station, the usual 
practise of cleaning and disinfecting 
the brooder house after each flock 
of chicks was discontinued. Instead 
of greater losses by disease as expect- 
ed, fewer chicks died because cocci- 
diosis was noticeably reduced. 


Litter Controls Coccidiosis 

Carefully controlled experiments 
were then set up to check this meth- 
od of coccidiosis control. Results 
over a period of years have shown 
that built-up litter is accompanied 
by less coccidiosis. An excerpt from 
a recent report from the experiment 
station reads as follows: “Seldom did 
a brood escape an attack of coccidi- 
osis before the use of built-up litter. 
Afterward there was no noticeable 
trouble from coccidiosis in eleven 
consecutive broods started and raised 
on the same old built-up litter.” 

During a three-year period when 
litter had been removed at frequent 
intervals, the average death-rate 
among 18,000 chicks was 19°%. Dur- 
ing a corresponding period on built- 
up litter, with a total of 10,000 
chicks, the deaths dropped 12°. 
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V 
By THOMAS E. JOHNSTON 


etter Sanitation : 


Most poultrymen know coccidio- 
sis all too well, recognizing the symp- 
toms of droopiness and bloody drop- 
pings which precede death to a per- 
centage of all those affected. Many 
controls have been suggested and 
tried, none of them fully successful. 
If the Ohio findings had done noth- 
ing more than find this effective and 
laborsaving control of coccidiosis, 
that in itself would have been a wel- 
come advance in poultry keeping. 

Dr. D. C. Kennard and his associ- 
ates, investigated _ litter 
management further to determine 
whether built-up litter could have 
any relationship to poultry feeding. 
Now after a period of controlled 
experiments using simplified rations 
and comparing growth of chicks 
from birth to maturity, they have 
found definite advantages in favor 
of built-up litter. 


however, 


Simplified rations which chickens 
have been fed, have consisted of a 
basic all-plant diet, from which all 
meat scraps and whey have been 
eliminated. These rations are de- 
scribed as “severely deficient” in vi- 
tamin content and in animal-source 
proteins. Chicks and laying hens 
have both done as well on these re- 
stricted rations as others have done 
on rations which are fully fortified 
with vitamins and animal-source pro- 
teins, as long as the chicks receiving 
the simplified diet were on old built- 
up litter. 

In experiments with laying hens, 
likewise fed a simplified diet, the 
hatchability of eggs has held up 
when the hens were on built-up lit- 
ter. 


How to Build Up Litter 


A deep or dry litter is not neces- 
sarily a built-up litter. In produc- 


ing this condition, the requirement is 
similar to that of a good compost 
pile or of sheet composting in the 
field. Starting with several inches 
of absorbent litter material, the per- 
son who produces a satisfactory built- 
up litter will stir the litter to keep 
it in a loose condition and add lime 
and new material from time to time 
as needed. At the Ohio experiment 
station hydrated lime was used, at 
the rate of 10 to 15 pounds per 
hundred square feet of floor space. 
This has been applied at intervals of 
from two to four weeks, or longer 
depending upon conditions. Al- 
though no trials have been reported 
using ground limestone, it seems 
likely that similar results might be 
expected. An essential feature is 
the thorough mixing of lime through 
the litter, stirring it, and adding new 
litter as needed. 

This method proves of special in- 
terest to organic farmers for several 
reasons. In the first place, from a 
practical point of view, it is a pro- 
cess which has been used successfully 
on farms as well as on experiment 
stations, with desired results and 
lowered costs. Then there is the 
value of getting the manure and lit- 
ter from the house in a composted 
form which is beneficial to plants. 

Exactly why the process works as 
it does is still somewhat speculative. 
Organic farmers know the health- 
giving power of compost, how it pro- 
motes healthy growth of plants, 
which in turn transmit health and 
good nutrition to animals eating 
them. In “An Agricultural Testa- 
ment” Sir Albert Howard reports 
that his work-oxen at the experi- 
mental farm at Pusa, India, rubbed 
noses with cattle infected with foot- 
and-mouth disease without contract- 
ing the disease themselves. Plants 


and animals fed organically-pro- 
duced food are notably more re- 
sistant to disease than those fed on 
artificially fertilized crops. 

Several theories have been ad- 
vanced to explain the results, among 
them that chicks build up resistance 
to coccidiosis by being exposed at 
an early age to small quantities of 
the infective one-celled animals 
which cause the disease. Damp 
floors are known to promote the 
spread of coccidiosis, a condition 
which built-up litter helps overcome. 
Among the more plausible theories, 
however, is that the chemical and 
biological chain of events which 
leads any organic material to decay 
is a healthy and natural process. 

There is a very definite possibility 
that this control of coccidiosis among 
chickens may be brought about by 
an antibiotic similar to penicillin or 
streptomycin, or one of the several 
others in use or being tested for 
use by the medical profession. Dr. 
Selman A. Waksman, soil microbi- 
ologist of Rutgers University, devel- 
oped streptomycin from a strain of 
Streptomyces griseus found in a 
chicken’s gizzard by Dr. Frederick 
Beaudette, poultry pathologist at 
the same university. Dr. Waksman 
has also grown cultures of this same 
species of microorganism from heav- 
ily manured soils. 

Whatever cause may finally be 
found to explain why built-up lit- 
ter acts as it does in controlling dis- 
ease and supplementing deficient 
rations, we recognize here another 
bit of evidence of the workings of 
nature’s cleansing and sanitizing 
agents. These agents, the bacteria, 
molds, and fungi of decay perform 
the special job of purifying wastes 
and converting them into products 
useful to other forms of life. 

Those who practice organic meth- 
ods of farming will find methods of 
keeping these useful but unseen 
forms alive, and devise ways in which 
to aid their sanitizing action. They 
will avoid the mistaken belief that 
all unseen “bugs” are carriers of 
death and disease, all to be killed or 
eluded. 
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‘How Safe Is Your Water? 


Polluted water is often crystal clear. 


Don’t let it fool you! 


By JEANNE PONTIUS RINDGE 


T THIS moment, 27 million 
rural Americans are courting 
via the water glass. Most of 

them are unaware of the danger. 

You, yourself, may be drinking water 

which—although your family has 

drunk it safely for generations—can 
kill you tomorrow. 

The highest death rate in the 
country from the so-called enteric 
diseases—typhoid, dysentery, diar- 
cholera, and others—is in 
rural areas. There is a similar short- 
age, in these areas, of proper sanitary 
facilities, according to a recent sur- 
vey of the U. S. Public Health Serv- 
ice. “Although this is due to some 
extent to lack of money”, the report 
says, “it is also due to a lack of reali- 
zation of the dangers involved”. 

The fact that over half of the 50 
million well-users in this country 


deat 


rhea, 


need new or improved water supplies 
indicates the problem to be one of 
education as well as finance. Water 
pollution is happening to the “best” 
people. You may be among them. 
In this case, it is what you DON’T 
know that CAN hurt you! Two 
glasses of water sit on the table. Both 
are crystal clear, taste wonderful, are 
drawn from a well used safely for 
years. The water in the left hand 
glass will do you no harm—it was 
drawn yesterday. The water in the 
right-hand glass, drawn today, may 
put you in your coffin within weeks. 
An extreme improbability? Not at 
all. It is happening much too fre- 
quently. The yearly average of 
waterborne diseases doubled during 
the period 1938-45 over the pre- 
ceding 16 years. There were 316 
such outbreaks during the eight-year 
period, resulting in 114,000 cases of 
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illness (not counting the thousands 
unreported) and 84 deaths. Polluted 
wells were the most frequent source 
of these epidemics. 

The remedy requires an under- 
standing of the nature of waterborne 
diseases, the causes of water pol- 
lution, as well as the prevention 
through proper analysis of local 
water conditions and adequate well 
construction. 

The “Case of the two water glasses” 
can best be explained by use of a 
true story which, with variations, 
will be repeated more than once in 
the coming months. Without proper 
precautions, you or your family may 
be involved. 

August 26 and 27 were special days 
in the prosperous town of Gasport, 
N. Y. Orchards hung lush with fruit, 
flower beds flamed under the hot 
sun. Hundreds from the surround- 
ing county flocked into the village 
for the two-day Flower Festival spon- 
sored by a church. 

Women toiled in the over-heated 
church kitchen preparing chicken 
and biscuits, bowls of steaming pota- 
toes, crisp salad, apple pie for the 
final dinner. Hardest worker was 
the Festival Chairman, a woman of 
high standing in the community. 

Five hundred people crowded the 
saw-horse tables for the last meal. 
Many others, especially the children, 
did not sit down to eat. They were 
made happy with ice cream cones, 
the dipper kept carefully clean in a 
bucket of water. 

The old church pump worked 
overtime, cooling parched throats, 
particularly those of the kitchen 
workers. When the well went dry 
water was brought in from outside. 


The Festival was a great success— 
so everyone thought. One week later, 
typhoid broke out in the town. 
Within 26 days, 86 people had the 
disease, followed by 9 others who 
caught it from some of these. 53 
were children under 20 years of age. 
Most of the rest were women who 
had worked hardest to make the 
Festival a success. Unnumbered cel- 
ebrants came down with dysentery. 

Here is the surprising fact: careful 
investigation by the N. Y. State 
Health Department showed that 
those who drank church water on 
the 27th, but not on the 26th became 
ill. All those who became ill drank 
church water or came in contact with 
it via the ice cream dipper. 

Two glasses of water from the 
same well, 24 hours apart—one harm- 
less, the other lethal. 

The church well had been used 
daily for years without unfortunate 
results. For that reason, said many, 
the water could not be responsible. 
It is this false sense of security which 
is responsible for a large percentage 
of the kind of typhoid outbreaks 
which recently struck down five 
members of one family in Loogootee, 
Indiana, 8 well-users in Washington, 
D. C., 7 in a Poland Village, N. Y. 
lumber camp, 3 in a Santa Rosa, 
Calif. laundry—to mention but a 
few. 

The dread disease, amoebic dysen- 
tery, brought home from the Pacific 
war, is on the increase. It also is 
a waterborne disease which could 
enter your water system, if it is in- 
adequate, in a way similar to that 
which brought typhoid to Gasport. 

What about that Gasport well? A 
scientific test showed the water to be 
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highly polluted. In that case, why 
had there been no trouble before? 
Further investigation uncovered a 
series of circumstances which, on 
Aug. 27, meshed together in such a 
way that a typhoid epidemic was set 
off in high gear. 

The well which furnished water 
for drinking and cooking purposes 
(cistern water was used for toilets 
and bowls) was located in the base- 
ment, ten feet from the septic tank 
just beyond the foundation wall. It 
was a shallow, drilled well, 6 inches 
in diameter and 26 feet deep. It was 
encased in concrete for 414 feet be- 
low the floor. 

Investigation showed that during 
a light rainfall, a slight flow of water 
seeped into the well at this level. 
Also, it was discovered that when a 
large flow of water passed through 
the septic tank (as was certainly the 
case at the time of the festival) it 
would back up through a drain tile 
line from the roof and seep out 
through an open joist and from 
there down into the well. 

This probably had been going on 
for years. Illness of a mild nature 
may have resulted from time to time 
without anyone tracing it to the 
church well. Why the sudden out- 
break of typhoid? 

Germs from an enteric, or intesti- 
nal, disease, such as typhoid, come 
from the intestinal tract of people 
who have the disease and enter the 
intestines of those to be stricken, us- 
ually through food or water. There- 
fore, if anyone suffering from an 
enteric disease uses toilet facilities 
which drain into a well, the germs 
of that disease pass into the drinking 
water, causing illness in the users. 
Until the moment a particular en- 
teric germ reaches the water user, 
the water was harmless. 

Typhoid, however, has an insidi- 
ous attribute. Usually, when a per- 
son becomes well of an enteric dis- 
ease, he soon loses the capacity to 
pass it on to others. With typhoid, 
however, a person who has recovered 
from the disease may continue to in- 
cubate (in gall bladder and intes- 
tines) typhoid germs for the rest of 
his life. These people are called 


Into the incubator. If sewage germs are present in the tubes, the milk sugar 
will be ‘“‘split’? when the tubes are removed. 
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The technician is counting the number of bacteria per cubic centimeter of 
well water. 
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How Safe Is Your Water? 


typhoid carriers. Often, and usual- 
ly, unknown to themselves, they are 
passing off germs into sewage which, 
if it comes into contact with food or 
water used by others, will spread the 
disease. 

All victims of typhoid, today, are 
tested for this possibility, which can 
be rectified by surgery. In years past, 
however, typhoid was not always 
properly diagnosed. Many older 
people, therefore, have had the dis- 
ease without knowing it, or without 
being tested as a carrier afterward. 

Laboratory tests were made upon 
everyone who had worked at the 
Gasport church during the festival 
and had used the toilet facilities. 
The fine chairman of the committee 
was found to be a carrier. She did 
not know that the “extreme illness” 
of years before, had been typhoid. 
Polluted but still “safe” on Aug. 
26th, the church water was filled 
with typhoid by the 27th. 

Most old wells were not properly 
constructed, or, if they were, enough 
time has elapsed to allow for breaks 
or erosion. Surface water may be 
draining into the top of your well, 
also. Pollution’ conditions are in- 
creasing rather than decreasing, so 
that the ground water, itself, may 
be unsafe before it reaches your well. 

You cannot see germs, or taste 
them. Dangerously polluted water 
can be sparkling clear. The only 
way to “know” what you are drink- 
ing is to have your water laboratory 
tested, not just once, but at intervals 
under varying weather conditions. 
There is only a small charge for this 
service. 

Call your doctor or local health 
officer and he will take care of the 
arrangements for you. If you are 
skeptical about its validity (as many 
people are) then follow your water 
to the laboratory and watch the 
show. It is interesting as well as 
convincing. 

These laboratories are run by 
highly-trained technicians under the 
supervision of a physician especially 
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Continued 


qualified in this field. They work 
under scientifically-controlled condi- 
tions to conduct blood tests, water 
tests, urinalyses, and other services 
for hospitals, doctors, and boards of 
health in their area. 

The lab furnishes your health of- 
ficer with a special, sterilized bottle, 
into which he puts a sample of your 
well water. First, however, he pumps 
your well for five minutes to free it 
of any surface water, and then ster- 
ilizes the well vent. His hand never 
touches water nor bottle stopper, so 
there is no possibility of outside con- 
tamination. 

He will explain the problem of 
the test in words similar to those of 
Dr. Joseph Tannenberg of the 
Genesee Laboratory in Batavia, N. 
Y.: “First, we must find the number 
of bacteria present in one cc. of 
your water (a cc. is less than a tea- 
spoonful). Not all bacteria are harm- 
ful, so, second, we must find out if 
there is sewage in the water, be- 
cause sewage can carry any of the 
deadly enteric germs.” 


The Testing Procedure 
Is Simple 

Into a small, flat dish containing 
a sterile broth (which looks, and is, 
much like clear chicken broth) a 
technician puts | cc. of your well 
water (diluted with sterile water). 
The dish is covered with a glass lid 
and placed in an incubator for 24 
hours. During this time, the broth 
forms a gelatine which immobilizes 
the growing bacteria colonies. 

Each bacterium multiplies 25 to 
30 billion times in 24 hours, making 
colonies which can be seen by the 
naked eye or under low magnifica- 
tion. They appear as small flecks of 
soapsuds in the gelatine, and can 
thus be easily counted. 

Really pure water should not con- 
tain more than three or four bacter- 
ia per cc. Some well water, whose 
tests the writer observed, had counts 
as high as 10,000 per cc. 

“If sewage is present in the water”, 


the director will tell you, “the most 
prevalent sewage germs, coliform 


bacteria, will be there also. If we 
find these germs in the next part of 
our test, we know that other, more 
deadly germs, can enter your water 
supply at any minute”. 

Coliform bacteria have the power 
to split a carbohydrate such as milk 
sugar. Milk sugar, therefore, is add- 
ed to more of the broth (ungelatin- 
ized). Both are placed in five sterile 
test tubes in the bottom of which has 
been placed a smaller, inverted test 
tube. Some of the water is added, 
the tubes plugged and then incubat- 
ed for 24 hours. 

You will see a great change when 
the tubes are removed—if the enemy 
is present. The milk sugar will be 
“split”, forming a gas which has 
collected in the small inverted test 
tubes and turning the remaining 
liquid cloudy. More tubes are tested 
in the same way with increasingly 
smaller amounts of water in order to 
get an accurate count of the number 
of coliform bacteria. Still another 
test is made to check the accuracy 
of the findings. 

These tests are analyzed and the 
director will send you a report giving 
you the count of all bacteria per cc, 
and also stating whether or not your 
water is free of sewage contamina- 
tion. 

As one health officer explains, 
“You can, by risking simple diar- 
rhea, vomiting, or gastroenteritis, 
keep on drinking this contaminated 
water. but you would gamble with 
every fresh glass, because, if sewage 
is present, there may enter with it at 
any moment the germs of typhoid, 
cholera, or other deadly diseases.” 

Authorities agree that boiling 
water for five minutes will make it 
safe. Or, your health officer will tell 
you how to medicate it until you can 
find the cause of your well’s contam- 
ination. Of course, if periodic tests 
show your water to be pure, you can 
“take it straight”......and enjoy 
every mouthful. Your well, you can 
be sure, is one of the lucky 25%. 


(To Be Concluded) 
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‘New Range For The Bee: 


Persecuted by pesticides and clean farming, 
the bee now looks to man for help } 


By FRANK C, PELLETT 


ITH the passing of the pio- 

\X neer period of our American 
Agriculture, we have skimmed the 
cream of the virgin fertility from our 
soils. We are now finding it neces- 
sary to change our method from one 
of soil mining to that of careful con- 
servation. Not only have we reck- 
lessly wasted the soil on which our 
very life depends, but, at the same 
time, we have dissipated so many 
of our natural resources that we are 
compelled to plan carefully to in- 
sure prosperity in future years. 

Intensive cultivation of large areas, 
use of poison in the control of insect 
pests, and the clearing of fencerows 
and waste places has destroyed multi- 
tudes of wild insects on which we 
have depended to distribute the pol- 
len to bring about fertilization of 
the blossoms of important crops. 
Yields of clover seed of from six to 
ten bushels per acre in pioneer times 
have dropped to an average of less 
than one bushel per acre in Mid- 
Western states. 

These changes came so gradually 
that the public was not conscious of 
them until the situation reached a 
critical stage. Wild bees are mostly 
solitary in their habits and increase 
very slowly. There are hundreds of 
species ranging in size from half that 
of a housefly to the big bumblebee, 
and formerly there were always 
plenty to serve the needs of polli- 
Nation. Since the honeybee is the 
only insect which can be controlled 
and can be moved to locations where 
such service is necessary, we have 


become largely dependent upon her 
for this help. 

In order to meet the urgent need 
for bees when clover or fruit trees 
bloom it is necessary to provide 
pasture to support them throughout 
the year. In an effort to find plants 
which are more permanent and thus 
reduce soil erosion, and, at the same 
time provide good bee pasture, a test 
garden has been established on the 
writer’s farm by the American Bee 
Journal. Hundreds of plants from 
many countries have been brought 
together. Among them are a few 
which are promising, although fur- 
ther test will be necessary before they 
can be extensively planted with con- 
fidence. Such crops should be pro- 
fitable for other uses as well. 

The introduction of new plants 
comes slowly. Special equipment for 
harvesting must be developed; their 
peculiar requirements for cultiva- 
tion and handling must be learned, 
and markets must be provided. It 
required a century of time and two 
world wars to establish soybeans as 
a farm crop in America although 
they had been cultivated for cen- 
turies in Asia. The following plants 
are new to agriculture and would 
require time for acceptance even 
though their value was fully demon- 
strated. 


Mountain Mint 


There are said to be about sixty 
industries in this country, ranging 
from toilet soap to chewing gum, 
which make extensive use of essential 


oils as raw materials. The best esti- 
mate that I can get is that a million 
acres of land would be required to 
grow the plants to yield the essential 
oils that we now import from 
abroad. There is a small industry in 
this country, mostly in Northern 
Indiana and Michigan and along the 
North Pacific Coast, engaged in the 
cultivation of such crops as mints 
to supply this trade, but it is relative- 
ly unimportant to the agriculture of 
those areas. 
Ten years ago the writer brought 
a clump of mountain mint (Pycnan- 
themum pilosum) to the test garden. 
Apparently the plant had previously 
been overlooked as a possible source 
of essential oil. Prof. Arthur Schwar- 
ting of the College of Pharmacy of 
Nebraska at once became interested 
when his attention was called to it 
and harvested our plot for distilla- 
tion in the university laboratory. 
The yield of oil was much larger 
than that secured from the mints 
already under cultivation, so similar 
distillations were made for each of 
the two following years with similar 
results. The Sioux Honey Associa- 
tion, a co-operative group of exten- 
sive beekeepers, then provided funds 
for a careful study of the oil and its 
possible uses. From this investiga- 
tion it has been determined that the 
oil contains the following:— 
Pulegone 80% 
Menthone 10 
Limonene 3 to 5 
Menthol 2 
Pulegone and menthone can be 
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Left: The new Asiatic clover 14 months after planting. Right: The root system of the clover two years after being started 


New Range for the Bee 


Menthol which is in 
good demand at attractive prices. 
They were able to take 100 cubic 
centimeters of the oil and by two 
steps produce 57 cubic centimeters 
of a mixture of the menthols. This 
indicates the possible value of the oil. 

Distillations of plants from meas- 
ured areas indicated a yield of about 
200 pounds of oil per acre which 


converted to 


should be sufficient to cover a rela- 
tively high cost of growing, harvest- 
ing and distillation and still return 
a profit to the grower. The first field 
crop was grown by Norman Pellett, 
a 14 year-old 4-H member, for pur- 
poses of demonstration of culture 
and handling as well as yield. 

Further investigation will be nec- 
essary to determine just what pur- 
poses this new oil can be made to 
serve and whether a market can be 
developed, before there is time to 
encourage its planting for other than 
experimental purposes. 

Wagner Pea 

It has been many years since a 

German professor, William Wagner, 


36 


from root cuttings. 
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was attracted to a wild pea which 
he found in the Carpathian moun- 
tains of Austria. He spent much of 
his life in selection and breeding 
this pea in an effort to provide a 
good forage crop which was also a 
good bee plant. When he finally 
offered it to the public there was 
much comment in the farm publi- 
cations of the time, but apparently 
little interest in its cultivation. 
When we sought to find it for the 
test garden, many months passed be- 
fore we were able to get a small 
amount of seed from Germany. After 
ten years of experience with this 
Wagner pea (Lathyrus 
wagneri) we are convinced that it 
will serve much the same purpose in 
the north that kudzu does in the 


silvestris 


south. It starts too slowly to be in- 
cluded in any ordinary system of 
rotation. 

It requires three years to get it 
fully established but, once well root- 
it should last a lifetime. For 
steep hillsides, gullies and washes as 
well as lands that can be left for 


ed, 


long periods of time, it serves a very 
good purpose. It outyields any other 
forage crop that we have tried. A 
light seeding is sufficient and we 
have had best success by planting 
about a foot apart in the rows spaced 
three feet or more apart. When 
planted too thick it blooms but 
lightly and yields less seed. By start- 
ing the seed in flats and transplant- 
ing to the open ground when seed- 
lings are about four inches high, it 
is possible to get a good stand with 
very little seed. 

The Wagner pea has been given 
extensive trial in Washington and 
is favorably reported by Maynard S$. 
Grunder and Newell D. Dickson of 
the Western Washington Experi 
ment Station. They report it as the 
only plant sufficiently aggressive to 
compete with the ferns on logged- 
off lands. In our plots the growth is 
so dense that a large dog is complete. 
ly lost to sight when passing through 
it and there is a solid mat of green 
forage about four feet in depth. 

A New Clover 

Nothing in our test garden has 
aroused so much interest and en- 
thusiasm as a new clover, Trifolium 
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ambiguum. It is a wild plant which 
grows in the Caucasus on the steppe 
lowlands, on the meadows, on the 
outskirts of the forests and in the 
mountain meadows even to the al- 
pine zone. A few seeds came to us 
in a letter ten years ago and four or 
five plants were started from the few 
seeds. Since that time these have in- 
creased to hundreds of thousands 
and been distributed to experiment 
stations throughout the temperate 
world. Lacking a common name it 
has often been called “Pellett Clover” 
because of the fact that it was called 
to public attention in our garden. 
Prior to coming into bloom, the 
clover looks much like red clover 
and reaches about the same height. 
The flowers are about the same color 
and somewhat larger than alsike 
blossoms. The root habits are pe- 
culiar since it spreads rapidly by 
rhizomes and a single plant will in- 
crease to several dozen within a few 
months of time. Since no seed was 
available, we have made increase by 
digging the plants and making root 
cuttings. These have been planted 
about 18 inches apart in the rows 
which are spaced three to, four feet 


apart. When first planted these 
small plants coming through the 
ground look rather lonesome but in 
little more than a year have grown 
together to make a solid mass of 
clover with no indication where the 
original rows were placed. 

There is one serious drawback to 
this clover thus far, and that is the 
fact that we have failed to secure the 
proper strain of bacteria to establish 
the development of nodules on the 
roots. Lacking this bacteria, the 
plants do poorly on most soils and, 
of course, fail to serve the normal 
purpose of adding nitrogen to the 
soil. We are told that in its native 
home the plant develops nodules 
heavily, so we assume that eventually 
this problem will be solved by se- 
curing bacteria from the original 
source, 

The plant flowers profusely and 
when the bees visit the flowers free- 
ly it sets seed in abundance. Appar- 
ently it is entirely dependent upon 
insects for pollination, since little 
seed has been set when no bees visit- 
ed the flowers. 

For waterways and for erosion 
control generally, this clover is un- 


equalled by anything we have tried, 
where it will do well. With the addi- 
tion of the nitrogen gathering bac- 
teria we anticipate much wider adap- 
tation. The enormous increase of 
underground roots makes it difficult 
to turn under with a plow even 
though it is pulled by a heavy 
tractor. 

Relatively few new plants have 
been brought into cultivation for a 
long period of time. There must be 
hundreds thus far overlooked which 
will serve a useful purpose. While 
there are hundreds of men engaged 
in research with our staple crops 
which have been grown for a thou- 
sand years, there are very few investi- 
gating the wild plants. Our ancestors 
brought with them the plants with 
which they were familiar and paid 
little attention to the great variety 
of native plants already acclimated 
here. There is great need of plants 
which are more permanent and do 
not require the constant stirring of 
the soil that results in so much ero- 
sion. Perhaps those above described 
may help to meet this need even 
though their value remains to be 
demonstrated. 


This new clover from Asia, trifolium ambiguum, makes prime bee pasture. 
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* Solving “The Size Problem” 


Dr. Koentopp finds bigger oranges in 


By JACK LEWIS 


INCE 1944, California citrus 
growers have been plagued by 
an annual headache known as the 
“small size problem.” Where the 
fruit formerly was large in size and 
of good quality, it has become small- 
er each year until the point has been 
reached where some of the small 
sized oranges are virtually unmar- 
ketable on the fresh fruit market. 
As a result of this, many growers 
have suffered financially, and this has 


been quoted as one of the several 


reasons why the California citrus 
industry has found its acreage of 
valencia and navel oranges steadily 
shrinking. The growers, apparently 
realizing that they can no longer 
exist on a marginal profit crop, are 
either subdividing their groves and 
allowing the West Coast migrators 
to build on them, or are replanting 
the land to avocados or even field 
crops such as lima beans and sugar 
beets. 

There are a number of growers 
in the vicinity of Santa Ana, seat of 
the valencia producing area, who 
have been watching the work of Dr. 
A. P. Koentopp, one of the leading 
advocates of organic citriculture in 
the area. They are beginning to 
feel that he may have the answer to 
the size problem. 
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bags of fertilizer ¥ 


After more than a decade of ex- 
perimenting in the field of organic 
fertilizers, Dr. Koentopp’s groves 
this year yielded oranges averaging 
above the average sizes computed 
by West Coast packing houses. 

This fact is particularly interest- 
ing when it is pointed out that many 
of the trees which are now heavy 
producers were poor trees only a 
few years ago. A number of them 
were even branded as being “worth- 
less” by an agricultural official in 
the county, who told Koentopp that 
he would save money by pulling the 
trees and replanting. 

Packout figures compiled by the 
Orange county house which handles 
Koentopp’s fruit show that of the 
1949 crop, 60 per cent was above 
what was considered the average 
size for the year. 

In addition to this, oranges se- 
lected from this grove took every 
prize in the producer division at 
the Orange County Fair in August. 
His valencias took first, second and 
third prizes over hand-picked pro- 
ducts presented by dozens of other 
growers and at least one marketing 
organization which had selected fruit 
from that offered by its marketing 
cooperators. In addition, he was 
awarded the Citrus Sweepstakes 


prize, a special award for having won 
the most points for showing top fruit 
at the exhibit. Other prizes which 
he captured at the fair included a 
first for Eureka lemons, first for 
Bearss limes and a second place 
award for navel oranges which had 
been on the tree since the preceding 
December. 

With a showing such as that, 
it’s little wonder that Dr. Koentopp 
is a firm believer in the organic 
way of agricultural production, and 
that his “followers” are multiplying. 

Incidentally, a recent survey con- 
ducted within Orange county, Cali- 
fornia, the area in which Koentopp’s 
citrus operations are taking place, 
shows that growers affected by the 
small size plague are in the habit 
of using excessive amounts of com- 
mercial fertilizers in an effort to re- 
gain the size and quality which has 
been lost. The survey conducted 
by the Agricultural Extension serv- 
ice of the University of California 
concludes that the excessive use of 
the chemical fertilizing mixtures 
does nothing to increase orange sizes, 
but costs the grower money which 
he often cannot afford to spend. 

In Koentopp’s operation, not only 
has the size of his fruit proved to 
be superior to that raised on neigh- 
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boring stretches of citrus land which 
is treated with chemical fertilizer 
mixtures, 
pressed their delight with the in- 
creased quality and better flavor of 
the oranges. 

Last year, he shipped several hun- 
dred bags of fruit to Eastern markets, 
and in each of the bags was a mimeo- 
graphed sheet explaining in layman’s 
language that the oranges had been 
raised under organic fertilization 
methods. Attached to each of the 
sheets was a postcard for consumer's 
comments. 


but consumers have ex- 


Many of these cards were retuined 
and some consumers even wrote let- 
ters asking how the fruit could be 
identified on the market as they 
wanted to purchase more of it. 

A researcher in the citrus field 
who claimed that he did not like 
oranges and tasted them only when 








called upon to do so “in line of 
duty,” said, “They are the best fla- 
vored, finest-textured and juiciest 
California oranges I 
tasted.” 

According to the theory behind 
the Koentopp operation, if fruits, 
vegetables, et al are to contain the 
proper amounts of beneficial vita- 
mins, minerals and other substances 
necessary for human growth and 
health, they should be fertilized or- 
ganically. These fertilizers must con- 
sist of combinations that will in- 
crease the content of “good ele- 
ments” and decrease the “bad.” 

A specific example of this is found 
in the fact that through his experi- 
ments and by fertilizing his groves 
with a carefully balanced organic 


have ever 


mixture, Koentopp has succeeded in 
decreasing the amount of potassium 


found in the average orange. He 


DR. KOENTOPP SUPPLYING HIS FERTILIZER BY HAND TO A YOUNG TREE. 





has also managed to increase the 
percentage of calcium and other 
beneficial nutrients in the fruit, and 
as a result has increased the value 
of the fruit when used as food for 
the human body. 

The potassium substance, which 
tends to neutralize calcium and re- 
tard its effect upon bodily growth, 
does not have nearly so strong an 
effect in Koentopp’s fruit as in the 
average California orange. This fact 
has been proven by qualified chem- 
ists who have made a spectroanalysis 
of Koentopp’s fruit and comparing 
it with similar analyses made from 
other fruit picked in the area. To 
accomplish this, as most of the read- 


ers probably know, it is necessary to 
burn the fruit reducing it to ashes 
and then scientifically analyze and 
classify the elements contained in 
the remaining ash. 





Solving “The Size Problem” 


Dr. Koentopp first became inter- 
ested in organic farming when a 
friend, a biochemist, showed him 
what could be done in gardening by 
combining organic matter with min- 
erals to build strong and healthy 
plants. For the next few years his 
experiments in the field were largely 
of the backyard variety, and he tried 
numerous organic mixtures on his 
own vegetable rows with varied re- 
sults. 

He Began In 1940 

It was in 1940 that he acquired a 
smail orange grove on the outskirts 
of Santa Ana and began treating the 
soil organically. His first experi- 
ments in the citrus line involved the 
use of rabbit refuse which had been 
composted in a covered pit which 
prevented any of the vital elements 
and essences from leaching or drain- 
ing away. This material was well 
broken down when applied to a sec- 
tion of his citrus orchard, but there 
was no immediate, marked result. 

Koentopp later imported sheep 
manure from Idaho and spread it 
on his groves following the theory 
of some organic farmers that the 
low areas in the Idaho sheep country 
are most fertile, because the manure 
(and its elements) leaches and is 
washed down upon their land from 
the higher pastures. 

As late as 1942, Koentopp’s fruit 
was in the lowest size grade in the 
packing house through which he 
markets his fruit. The house, which 
handled the fruit of 89 different 
growers, has records showing that 
his fruit was listed as 69th for size 
and quality. 

Through a careful program of or- 
ganic fertilizing, the use of compost- 
ed materials and later the addition 
of vital minerals and beneficial bac- 
teria, Koentopp’s fruit has risen in 
quality until in 1946 it was listed as 
fifth best being handled by the pack- 
ing house. In the four year period 
that had ensued since his orchard 
products had been classified in the 
lower grade, the house had acquired 
many new customers so that the ratio 


Continued 


had increased from the list of the 
original 89 growers. 


Bacteria Hold the Secret 

It was in 1945 that the doctor at- 
tempted his initial experiment in 
adding beneficial bacteria to the 
soil to help in increasing the quality 
and yield of his fruit. This con- 
sisted of planting special strains of 
bacteria near the feeder roots of the 
trees. 

It has been reasonably well proven 
through experiments conducted by 
the University of California’s college 
of agriculture and similar institu- 
tions that strains of destructive bac- 
teria develop in the soils and about 
the roots of citrus groves which are 
25 years old or more. If the trees 
are pulled for some reason and new 
trees planted in their places, the 
non-beneficial bacteria tends to re- 
tard growth and the tree, dragged 
down by this, seldom if ever equals 
the production record of the original 
tree in its best days. 

Remembering this, Dr. Koentopp 
imported some 2500 pounds of what 
he terms “beneficial” bacteria which 
had been cultured and delivered to 
him from the East. He planted the 
ton and a quarter of bacterial cul- 
ture around some of the trees in 
one of his groves. Using a mechan- 
ical posthole digger to auger into 
the ground near the outside drip 
line of the trees, thus getting the 
culture as close to the feeder roots 
as possible. 

In explaining the role of the bac- 
teria as he sees it, Koentopp com- 
pares the tree to the human body. 

“Food is of no value to the body 
until it has been prepared in a 
form the body can digest and assimi- 
late,” he explains. “A potato, when 
consumed, must first be chewed, 
swallowed and processed by the 
stomach and its chemicals. Then the 
energy elements in the potato can 
be absorbed into the body and dis- 
tributed to the various organs and 
tissues.” 

Comparing the tiny bacterial or- 





ganisms to the teeth, tongue and 
stomach of the tree, Koentopp 
claims that they “prepare the plant 
food so the tree can absorb it and 
process it.” 

The bacteria is not a fertilizer 
and does not add food to the soil. 
It just makes available to the tree 
plant foods that are already in the 
soil. Koentopp feels that many of 
the commercial chemically-treated 
fertilizers actually defeat their pur- 
pose by destroying the bacteria. 

In planting the soil bacteria, 
Koentopp claims to have improved 
the health of his trees, increased the 
quality and quantity of fruit, has- 
tened maturity and added to the 
food value of the fruit, since the 
trees are able to assimilate more of 
the minerals and beneficial nutrients 
offered by the soil. 


Dr. Koentopp’s Fertilizer 
Is Balanced Plant Food 

In recent years, Koentopp has gone 
a few steps farther and has com- 
pounded an organically-based fertil- 
izer which contains not only the 
beneficial bacteria, but ground phos- 
phates, several types of dextrose, 
vitamins and hormones. All of these 
purportedly help to improve not on- 
ly the size, but the flavor of the 
fruit as well. 

Soil analyses made by the Orchard 
Service Laboratories of Tustin, Cal- 
ifornia show that the nitrogen con- 
tent of the soil in Koentopp’s grove 
has increased year after year al- 
though no commercial nitrogen pro- 
ducts have been used as supplements 
nor is such material used in the mix- 
tures which he uses. 

“Though chemically-treated fer- 
tilizers may at times produce large 
crops, this does not necessarily mean 
it will supply good food with top 
nutritional content,” says Koentopp. 
The reason for this, he feels, is a 
lack of proper mineral and biological 
activity in the soil. The theory 
which he has been pursuing during 
his nearly 15 years of research holds 
that with favorable humus, minerals 
and bacteria, soils can be rebuilt— 
or even new soils developed. 
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Books 





Bromfield’s Latest 


Tells More About Malabar Farm. 


Out of the Earth, Louis Bromfield, Harper’s, $4.00. 


R. BROMFIELD has again 
M undertaken to put on paper 
his philosophy of agriculture. Actu- 
ally, it is a fairly sound philosophy, 
and he has expressed it eloquently. 
He has praised organic matter and 
the living and breathing elements in 
the soil. He has called our attention 
to the importance of healthy crops 
to the prevention of disease and the 
reduction of insect infestation. He 
has said insistently that we must 
stop farming as if we had unlimited 
land resources available and adopt 
the New Agriculture. But, adhering 
to the line of least resistance, he has 
emphasized that artificial chemical 
fertilizers are necessary. 

On Malabar Farm, it seems, chem- 
ical fertilizers are used in conjunc- 
tion with a heavy livestock and green 
manure program. Mr. Bromfield is 
careful to state that he is not a wor- 
shiper of artificial fertilizer. He 
realizes that it has limitations and 
emphasizes that it is folly to rely 
only on chemical fertilizers to supply 
nourishment to plants. 

However, in my opinion, Mr. 
Bromfield is inconsistent in his rea- 
soning. In one breath he speaks 
lovingly of the microorganisms in 
the soil—especially the antibiotic 
substances. In another, he says that 
chemical fertilizers and all their 
toxic residues are necessary, even on 
such a highly organic farm as Mala- 
bar. Mr. Bromfield must realize that 
he is disturbing the delicate balance 
of his soil by introducing into it 
the soluble salts of chemical ferti- 
lizers. 

This dependence on chemicals by 
aman so in love with the soil might 
be overlooked if the world of agri- 





culture had not.yet realized the ef- 
fectiveness of native rock fertilizers. 
Mr. Bromfield completely neglects 
these long lasting, economical and 
trouble free nutriment suppliers, de- 
scribed in detail on page 10 of this 
issue by Dr. Keller of the University 
of Missouri. Certainly he could sub- 
stitute the commonly used rock phos- 
phate for the artificial phosphate 
suppliers. At present, Mr. Bromfield 
uses chemical fertilizers to “start” 
fields of low productivity. By using 
rock fertilizers he would get almost 
as fast results plus a long range, 
adaptable program of mineral re- 
placement that would have infinitely 
more bearing on the agricultural 
situation of the country as a whole. 

Our problem today is one of main- 
taining and gradually replacing the 
minerals and organic matter that 
our negligent forefathers squander- 
ed. Chemical fertilizers, with their 
short period of availability, toxic 
qualities and expense, are not the 
answer. Ground rock fertilizers may 
be what the farmers of this country 
are looking for. 

Bromfield stumbles over the po- 
tentialities of these natural fertilizers 
when he talks of the vast mineral 
treasures that lie in the subsoil under 
Malabar Farm. By inaugurating a 
program of subsoil mining—using 
deep rooted legumes as his miners— 
he is, in a way, using ground rock 
fertilizers. However, the Achilles 
heel of Bromfield’s subsoiling pro- 
gram, and he realizes it, is that he is 
extremely fortunate in having a sub- 
soil made up not of clay or inert 
rock like most farms, but of rich 
gravel pulverized and homogenized 
by the Ice Age glaciers. 








On the whole, however, Out of 
the Earth is a worth-while book and 
contains not a few admirable state- 
ments. I particularly like Mr. Brom- 
field’s attack on the curative concept , 
of medicine which is so popular to- 
day and his conviction that disease 
should be prevented through nutri- 
tion and the soil. He states that 
his policy of drawing to the surface 
the subsoil minerals at Malabar has 
resulted in the improved nutritional 
quality of crops and the disappear- 
ance of disease. 


* * * 


There is one “error” in this book 
which I feel should be pointed out. 
I quote from page 73: “One of the 
cases cited frequently in refutation 
of the strictly organic, compost 
school of farming is the test plot 
at Roehampton in England, where 
good crops of wheat have been 
grown every year for three genera- 
tions by the use of chemical ferti- 
lizers alone.” I take it Mr. Bromfield 
is referring to the Rothampstead ex- 
periments, but the error I wish to 
point out is that these experiments 
have shown the superiority of or- 
ganic fertilizer, not chemical ferti- 
lizer. 

To back up this statement I quote 
from page 811 of the 1938 Yearbook 
of the Department of Agriculture: 
“In long continued experiments at 
Woburn and Rothampstead in Eng- 
land it has been found that stable 
manure has maintained the fertility 
of the soil over much longer periods 
than have the chemical fertilizers 
containing nitrogen, potash, phos- 
phorus and sulphur.” 

—R. R. 
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‘ FOR PERFECT 
= COMPOST 





@ Screened 
@ Shredded 
@ Cround 
®@ Mixed 


@ Piled 


Rocks, trash separated. Grinds manure and 
tough organic matter through rolling screens, 
wet or dry. Screens fine as wanted through 
perforated screens. Free compost circular. 


W-W GRINDER CORP. 


Dept. C 
Wichita, Kan. 








ASK 


FOR SOILSERVICE and 
BENSON MACLEAN Garden Materials 
Ruhm Phosphate Rock—America’s Great Soilbuilder 


80 Ib. bag $2.25 — Ton $32.80 both freight collect 
Activo—America’s Great Soil Conditioner & Activator 


No. 5 Trial Size $1.50 
(prepaid within 300 miles) 


No. 25 Size $6.99 with composter plans 
(prepaid within 300 miles) 


No. 50 Large Size $11.95 with composter plans 
(freight or exp. collect) 


Use these two great products and don’t accept any 
substitutes. 


SOILSERVICE 


Townsend Massachusetts 








Seeds & Plants 


Complete Line of Farm and Garden Supplies 


Free 1950 Catalog 


OROL LEDDEN & SONS 


SEWELL, NEW JERSEY 


SEEDSMEN FOR 46 YEARS 
LARGEST GROWERS OF 
VEGETABLE PLANTS 
IN NEW JERSEY 














Hand Modeled Pottery 


Baked in original wood fired 
kiln. Colors in mellow green 
or brown. Traditional Penn- 
sylvania Dutch design. Order 
catalog today for all types of 
useful novelties. 





=) 


POWDER VALLEY POTTERY 
. 7 St Allentown, Pa. 








SALESMEN WANTED— 


To sell Roses, Shrubs, Shade Trees and 
Fruit Trees on a Liberal Commission Basis. 
Big Demand. For full details write to— 


ILGENFRITZ NURSERIES, INC. 


MONROE, Dept. 0, MICHIGAN 
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“The best thing about spring is that it comes when it’s most needed.” 


Memos To Farmers 





The Fertilizer Industry’s Influence 
Is Becoming a Menace 


The Congressional Record of 
March 8 carried an enlightening re- 
port on the fertilizer industry by 
Representative Usher L. Burdick of 
North Dakota. 
reprinted here: 

“Mr. Speaker, in my remarks on 
October 10, 1949, I drew the atten- 
tion of the Congress to the fact that 
eight Members of the United States 
Senate had protested against the 
monopolistic practices of the ferti- 
lizer industry, and had asked for an 
investigation; and that the distin- 
guished Representative from Wis- 
consin, the Honorable Frank B. 
Keere, and the distinguished Repre- 
sentative from Illinois, the Honor- 
able Avorn J. SaBaTH, had each of- 
fered resolutions requesting the ap- 
pointment of a special committee to 
make a full and complete investiga- 
tion of the fertilizer industry, and 
to find the facts in connection with 
the statements recently made by 
competent judges that present meth- 
ods of fertilizer manufacture are not 
only responsible for unnecessarily in- 
creasing the amount of the farmer’s 


Portions of it are 


—Anonymous 


national fertilizer bill $250,000,000, 
but are also the cause of the exten- 
sive spread of destructive plant dis- 
eases, and of the increased incidence 
of vascular diseases and degenerative 
diseases. 

matters, Mr. 
Speaker, but the most serious phase 
of this matter is the fact that Federal 
court records show that a large num- 
ber of fertilizer companies were in- 
dicted and fined for having exerted 
an illegal influence on State law- 
makers, and that while this influence 
was being exerted, the State laws 
were so amended as to allow the 
manufacturers to lower the quality 
of fertilizer by using excessive pro- 
portions of the cheap, soluble sources 
of nitrogen without letting the farm- 
ers know that this was being done. 


There are serious 


A letter dated February 25, 1950, 
written by Mr. William G. Holman, 
a well-known citizen of Virginia, to 
Mr. Osborne B. Bond, publisher of 
Liberty magazine, Chicago, III., con- 
tains statements far 
shocking and serious in their impli 
cations than any that have hereto 
fore been brought to the attention 
of the Congress in connection with 
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this matter. I ask that Mr. Holman’s 
letter be inserted in the Recorp as 
part of my remarks. 

The time has come, Mr. Speaker, 
for the Congress to inquire into the 
charges of collusion, and to take such 
steps as are necessary to free the fer- 
tilizer industry from monopolistic 
control which is proving to be a 
detriment to the health and welfare 
of the people, and obviously a detri- 
ment to the morals of public officials. 
To do otherwise would sound the 
death knell to popular government 
in this country, and all of us know 
that popular government through- 
out the world was never in greater 
peril than it is today. 


The letter referred to follows: 


WASHINGTON, D. C., 
February 25, 1950. 


Mr. OssorneE B. Bonn, 
Publisher, Liberty Magazine, 
Chicago, Il. 
Dear Mr. Bonn: If we really had 
free enterprise, would it be possible 
for “one-eighth of 1 percent of all 
the corporations in America to ac- 
quire 51 percent of the Nation’s 
assets,"” and would it have been pos- 


sible for 3 percent of the farmers in 


America to own 41 percent of the 
farm land? 

If we really believed in free enter- 
prise would we shrug away and do 
nothing about the criminal exploita- 
tion of the farmers by the Fertilizer 
Trust, and fertilizer practices that 
endanger the health of the people? 

Would we condone the leasing of 
public lands to a few corporations 


on which are found the principal 
potash deposits in this country which 
enabled these corporations to obtain 
a monopolistic control of such an 
essential fertilizer ingredient as pot- 
ash and to use this control to the 

harm and injury of the farmers? 
Would we meekly submit to the 
encouragement given to a few ferti- 
lizer manufacturers though an Act 
of Congress (Webb-Pomerene Act) 
to acquire a monopolistic control of 
such essential fertilizer ingredients as 
phosphate rock and acid phosphate, 
and to the use of this control to force 
the smaller manufacturers to lower 
the quality of fertilizers, and thus 
impose upon the farmers and en- 

danger the health of the people? 

Sincerely yours, 
William G. Holman. 


An English Farmer’s Yearbook 


A copy of The Farmer Yearbook 
and Diary for 1950 was recently sent 
to us from England. It is an inter- 
esting and helpful little book, full 
of short articles on farming plus 
space to keep a daily record of farm 
activities. Delightfully English in 
content and format, it can be pur- 
chased for the equivalent of seven 
shillings from The Farmer magazine, 
Goosegreen Farm, Bridgwater, Som- 
erset, England. The same firm has 
also published The Cure of Canine 
Distemper and Hard Pad by Juliette 
De Bairacli-Levy which can be pur- 
chased for ten shillings. 

—R. R. 








You still have time to enter our “Organic Methods” contest. 


Write 500 words or so about your farm, your 
yields, your fertilization program and about any 
other phase of your operations that you think 
would be interesting to other farmers. Title it 
“How I Use the Organic Method” and send it to 
us. Prizes total $105. The best entries will be 
printed in the Organic Farmer. 


May 15 is the deadline. 


Here is your chance to earn some easy money! 








MARTIN’S GRANITE DUST 
A Natural Ground Rock. 


This native potash rock sup- 
plies 16 trace elements plus 
a sufficient amount of potash 
for abundant plant growth. 
You'll be amazed at the re- 
sults when you remineralize 
your soil with Martin's gran- 
ite dust. The slow release of 
& SAFE AND : 
SUFFICIENT nutrients makes a single ap- 
sOuRcE CR = plication last for years—yet 
ee it insures a sufficient supply 
of natural minerals for your 
crops. Apply at the rate of 4 
ton per acre or more. Prices: 
$15 per ton in bulk, $20 
per ton in bags, F.O.B. quarry. Write for additional 
information. 


BALLY SPECIALTY PRODUCTS, Bally 2, Pa. 


NATURAL 
> PULVERIZED 
© ROCK 











Order it now! 


A Binder 


for your valuable copies of The 
Organic Farmer. Keeps them in- 
stantly ready for you to consult 
....next month or years from 
now. A file of The Organic Farm- 
er is a permanent encyclopedia of 
organic agriculture, health, and 
inspiration. This handy, durable 
leatherette binder, attractively 
stamped in gold, holds 12 copies 
of both old and new sizes of The 
Organic Farmer. Copies are easily 
inserted or removed. Price $1.50. 
THE ORGANIC FARMER 
Dept. 4-F, Emmaus, Pa. 








GIFTS FOR THE HARD TO PLEASE 


Quaint Personalized 
Marriage and Anniver- 
sary Plates with bride 
and groom names baked 
in. Doners name and 
congratulatory message 
inscribed free Decor- 
ated with vivid blue 
and rust Penna. Dutch 
Floral Design on cream 
plate. Size 104”. 
PRICE $12.00 postpd. 
Salt and Pepper Shakers, Hand decorated with 
Penna. Dutch Floral Designs similar to above. 
Excellent for bric-a-brac. 4” high. 
PRICE $2.00 pair, postpaid. 
Sorry no catalog. Allow two weeks for 


Melvin G. Kleppinger 


Ceramics 
P. O. Box 212 Emmaus, Penna. 








{ 


Bees and 


Queens 


Over 30 years a shipper 
Pollinate your crops, double and thribble your 
seed production. Raise your own delicious 

HONEY 
Send for FREE CIRCULARS 


BLUE BONNET APIARIES 
WESLACO, TEXAS 
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SEE THE NEW 


Yolo) i rr 
WEED CUTTER 


TAKES THE WORK 
OUT OF WEEDS 





MOWS EVERYTHING from tough blue grass to 
light brush, sweeping neat and clean—close to 
the ground—in half the time! Mows lawns, too! 


CUTS CLOSER within |” of fence rows, trees, 
buildings. Special guard bar protects blade. 


SAVES TIME, EFFORT! No more heavy scything, 
or other half-way measures. Fence-Row mows 
cleaner with effortless operation. 


SAW ATTACHMENT—optiona! equipment—for 
cutting heavy brush, light timber. 


OPTIONAL FORWARD DRIVE with new, trouble- 
free Seif-Propeller. See your dealer, or write for 
special folder on keeping your farm LOOKING 
LIKE A MILLION, 


ROOF WELDING WORKS .,.05%0 ou. 


SE -BO- PHOS 


SOFT PHOSPHATE WITH COLLOIDAL CLAY 
* 
A 
NATURAL PRODUCT 
WITH NO 
CHEMICALS ADDED 
SUPPLYING 
PHOSPHATE AND 
VITAL TRACE 
MINERAL ELEMENTS. 


SEA BOARD SUPPLY CO. 


35th and Grays Ferry Avenue 
PHILADELPHIA 46, PENNA. 




















EARTHWORMS 


800-1000 in container $4.75 


Free “The Compost Cardener” 


Organically Grown Plants and Bulbs 
Write for catalog 


ORGANIC GARDENS 


FULLERTON MARYLAND 
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Poultry 





Disposal of Dead Birds 
Need Not Be a Problem 


Dead chickens are the mark of 
either a poor or an unfortunate 
poultryman. To be sure, they crop 
up in the best of poultry establish- 
ments (even on our experimental 
farm a chicken has been known to 
die of old age occasionally). How- 
ever, a dead chicken need not be a 
complete loss. As fertilizer—feathers, 
bones and flesh can not be beat. 

John Moyer, our friend from 
Bally, Pa., has a unique disposal 
method. He merely lifts one corner 
of the mulch over his vegetable gar- 
den and tucks in the dead bird. 
Within a few months, all that re- 
mains is a brittle skeleton. All the 
animal matter in the chicken’s body 
has been transformed into plant 
food. 


Livestock 





Beet Tops Are Good Feed 


Thousands of tons of valuable, 
nutritious sugar beet tops are wasted 
every year. It is satisfactory livestock 
feed which could be utilized in a 
number of ways. 

This feed is a by-product of the 
sugar beet industry. A large propor- 
tion of the beet tops are plowed 
under and only a very limited num- 
ber used as livestock feed. 

It is true that the tops have fer- 
tility value, but a lot more value 
could be realized by feeding them 
to livestock and then putting the 
manure produced back on the land. 
The volume of feed that is wasted 
is demonstrated by the fact that the 
tops from an acre of beets will weigh 
about one-half as much as the mar- 
keted beets. 

Beet tops can be utilized as feed 
for cattle and sheep in a number of 





Of course, this simple method can 
lead to extreme difficulty if there is 
any disease present in the flock. The 
disease organisms in a dead chicken 
are prone to multiply and spread 
unless precautions are taken to set 
up a barrier between your flock and 
dead birds. 

If they occur in any quantity, dead 
chickens should be placed in a spe- 
cial compost heap or pit located out 
of reach of your flock. The resultant 
compost, if it has heated properly, 
will be relatively free of disease or- 
ganisms. Hatcheries often have large 
quantities of dead chicks and egg 
shells that are extremely well suited 
to composting. 

Of course, if you are confronted 
with a knotty disease problem, it 
would be best to completely isolate 
dead birds by burning or burying 
them. 


ways. They may be pastured, made 
into silage or dried. Probably the 
most practical way to utilize them is 
by making them into silage. Beet 
top silage can be made in upright 
or trench silos or by merely making 
a large pile of the green tops. 

If the silage is made in a pile on 
the top of the ground, the pile 
should have smooth sides and the 
larger the pile the better. There will 
be some spoilage around the edges 
by this method but it has the ad- 
vantage that no building is required. 

Reports from foreign countries 
have shown that dehydrated beet 
tops are about equal in feeding value 
to oat grain. If a high quality feed 
is to be obtained, some means of re- 
moving the soil from the tops must 
be used. In Germany this is done 
by either washing them before they 
are dried or by shaking the dirt out 
of the dried product. —R. R. 
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Native Rocks as Fertilizers 


tions, bacteria, and soil from all 
sides. Moreover, many tiny particles 
of decomposing rock will provide 
many foci of liberated nutrients for 
the plant rootlets on the lookout for 
them. 

Silicate rocks should be pulverized 
finer than the carbonates, namely 
limestone and dolomite, because sili- 
cates are notably less reactive to soil 
acids. 

Heretofore we have concerned 
ourselves only with artificially pul- 
verized rock (volcanic ash excepted). 
It will be interesting, and certainly 
reassuring, to digress and recall that 
natural geological agencies pulverize 
and also spread rock dust over soils, 
thereby adding to their fertility. 
Finely powdered rock silt may be 
washed over river bottoms at time 
of flood and settle out to add to nu- 
trient reserves. Wind-blown dust, the 
loess deposits, have added uncounted 
tons for fertility to lands upon which 
it has fallen. Rock flow and pul- 
verized fragments produced by the 
grinding action of glacial ice have 
enriched millions of acres of land 
in the northern half of our United 
States. Hence the principle of ad- 
ding pulverized rock is fundamen- 
tally sound and long proved to be 
naturally successful. 

Occasionally the river silts, or the 






Continued 


glacial sand and silt have been com- 
posed almost entirely of quartz 
which is barren of nutrient elements, 
and is most resistant to weathering. 
Under that condition the added ma- 
terial has been detrimental. For the 
same reasons the quartz of granite 
(usually 10 to 30% of the rock) does 
not contribute to soil fertility. 


Agricultural Stone is 
a Native Fertilizer 


From the preceding discussion it 
should be evident that agricultural 
stone can vary widely in character, 
composition, and source. Whereas 
“agstone” was once viewed as an 
accessory, or as a “poor relative” of 
the fertilizers, truly it ranks with any 
of them. Agricultural stone is simply 
a native fertilizer, period! 

Already agricultural limestone 
producers are preparing to blend 
with their quarry products certain 
other native rocks and minerals or 
slags to furnish “tailor-made”, or 
“fortified” agstones. One supplier 
has mixed a silicate and a phosphate 
rock. The possibilities of agstone 
blends to meet particular soil needs 
are almost unlimited. 

The economics of quarrying, 
crushing and particularly of trans- 
porting heavy and bulky agstone will 
play an important role in deter- 


mining what rocks can be blended 
with others, or how wide-spread is 
the service area. of each. 

The organic farmer has unexcell- 
ed opportunities to restore the fer- 
tility of his soil by adding pulverized 
rock of appropriate composition and 
abundant organic matter. 

If the farmer needs assistance in 
locating rock of a desired composi- 
tion, he is advised to inquire about 
it from his state geologist. He should 
be prepared to use alternate blends 
or sources because no geologist can 
create rock deposits, he can only di- 
rect a consumer to what has already 
been found. Moreover, be patient 
for not all deposits of agricultural 
rock fertilizer have been recognized 
because the industry is only in its 
infancy; past users of rock fertilizers 
have been pioneers. 

In retrospect, when early settlers 
depleted the fertility of their soils, 
many of them moved on to unwork- 
ed lands. Now that there is no “new” 
land to take over, we are confronted 
with the problem of restoring, re- 
plenishing, and improving with that 
at hand. The preferred method to 
do so is to follow the pattern estab- 
lished for ages by Mother Nature— 
to use for fertilizer organic matter 
and the native rocks, the sources 
from which our enviably rich, virgin 
soils derived their high level of fer- 
tility. By that method we can not go 
wrong. 





Glossary of Geologic Terms 
Used in Dr. Keller’s Article 


was formed by the slow cooling of molten rock below the Earth’s 


surface. 








Alunite—A white mineral, a sulfate of potassium and aluminum 
with six-sided crystals. 

Anorthosite—A granular igneous rock made up of plagioclase. 
(see plagioclase) 

Basalt—A basic rock of plagioclase with olivine augite, common- 
ly dark colored. 

Dunite—An ultra-basic igneous rock. 

Feldspars—A closely related group of minerals, all silicates of 
aluminum, with either potassium, sodium or calcium. 
Gabbro—An igneous rock made up of dark minerals and some 
feldspar. 

Glass—In nature, it is a transparent and brittle compound of 
silica. 

Glauconite—A loosely granular olive-green mineral often rich 
in potassium and iron. 

Gneiss—A “squeezed” rock made up of broken up sheets of other 
rock, 

Granite—The most common “foundation-stone” of continents, it 





Igneous rock—‘Fire-formed” rock, the result of the cooling of 
molten rock called magma beneath the Earth’s crust. 
Lava—Molten rock poured into the atmosphere. 

Leucite—A white, potassium-rich mineral. 

Loess—A fine grained, erosional sediment, deposited by wind, 


covering vast areas in Asia, Europe and North and South America. 


Magma—Molten rock at depth. 

Metamorphic rock—“Squeezed rocks,” their character changed by 
temperature, pressure and other factors acting beneath the Earth’s 
surface. 

Olivine—A common greenish mineral occurring in dark “fire- 
formed” rocks. 

Plagioclase—A type of feldspar made up of sodium, calcium and 
aluminum silicates. 

Peridotite—A basic igneous rock, without feldspars. 

Schist—A metamorphic rock made up of even, crystaline layers 
containing large amounts of mica. 

Silica—The principle constituent of quartz and sand. 

Slate—A minutely grained metamorphic rock which can be split 
in thin, parallel sheets. 





















A NEW MONTHLY MAGAZINE will 
be published under the editorship of J. 
1. Rodale of THE ORCANIC FARMER, 
to be devoted solely to the conservation 
of human health, stressing exclusively 
the prevention of disease; not the cure 
for it. The name of the magazine will 
be PREVENTION. The only magazine 
of its kind ever published, it will be 
conducted on an extremely high plane. 
No advertising of medical or health pro- 
ducts will be accepted, but PREVEN- 
TION will make editorial comment on 
products which it feels worthy of men- 
tion. 

Mr. Rodale’s first interest was in the 
field of general health, and about eight 
years ago he was the publisher of 
“Health Guide’. This magazine was 
discontinued so that he could concen- 
trate on his new publication, Organic 
Gardening. But now, thousands of his 
readers have shown such an interest in 
health matters (‘and are continually 
writing to us for health information 
which we do not believe to be within 
the province of a gardening publica- 
tion), that we feel it necessary to start 
this new publication, the material for 
which will be written by experts. 

Organic Education in the Cities 

We are starting PREVENTION for 
another reason. Through Organic Gar- 
dening and The Organic Farmer we are 
reaching farmers and gardeners, but we 
have no way of reaching the general 
public that neither farms nor gardens. 
In seeking circulation for PREVENTION 
Magazine, we will go into the cities. 
Thus we will have a means of describing 
the evils of chemical fertilization to an 
important new segment of the popula- 
tion, so that they can raise their voices 


in the strongly-growing movement 
against chemical fertilizers, poison 
sprays, and preservative poisons in 
foods 


We want to build the organic move- 

ment stronger and stronger. 
PREVENT DISEASE 

Do you use aluminum utensils in your 
cooking? Do you use a pressure cooker? 
Do you want a simple method of stop- 
ping tooth decay? PREVENTION Mag- 
azine will keep you on safe ground with 
regard to such questions. 

The first issue will be out about May 
15th. Consider the cost not as a sub- 
scription to a magazine, but as a medi- 
cal fee to enable you to keep posted on 
the latest discoveries in the prevention 
of disease, and to stay healthy. Better 
to pay this small fee than to pay the 
doctor! 

You need send no money; we will be 
glad to mail a bill. 























= PREVENTION MAGAZINE : 
Sc /o THE ORCANIC FARMER, Dept. 4F 4 
« EMMAUS, PENNA. ° 
b Please enter my subscription for : 
*lyr. $301 2yrs.$5 (1 3 yrs. $605 
: 4 yrs. $7 [1 5 yrs. $8 7 : 
= Name ooous egeevesetedewsesees + 
* Address icneeeeabeaeena = 
® City | Ee : 
seeeeccscescceesesoscesceceesccecesceoces 





The Mar 


Organic Farmer’s Composter: 


High grade humus fertilizer that 
costs less than a penny a pound can 
now be produced on the farm speed- 
ily and effectively with the new Or- 
ganic Farmer Composter, developed 
by the American Composter Co. 

All kinds of waste matter—gar- 
bage, manures, weeds, leaves, dirt— 
are utilized in the breakdown pro- 
cess that produces this rich fertilizer. 

Aeration is supplied on all sides, 
top, bottom and through the center. 
The Composter’s scientific construc- 
tion allows just the correct amount 
of air necessary for decomposition 
to be drawn in. 
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AMERICAN COMPOSTER CO. 


A special pumping system, built in 
the base of the Farmer Composter, 
draws up the liquids that collect in 
the well at the base and continually 
sprays them through the compost. 
These liquids reinoculate and en- 
rich the decomposing matter with 
valuable soil bacteria. 

The Farmer Composters require 
thirty days to process waste organic 
matter into humus fertilizer. Scien- 
tifically built and of all steel con- 
struction, they are available in the 
following sizes: 30 Ton capacity; 
50 Ton capacity; 75 Ton capacity; 
and 100 Ton capacity. 
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Well Driller 
BLUE BOY INDUSTRIES, INC. 


Blue Boy Industries, Inc. has de- 
signed and is offering for sale three 
new well driller models that make 
it possible for farmers and rural 





drill 


home owners to their own 
wells with ease and at low cost. The 
Junior model, pictured above, will 
drill through any kind of soil, hard- 


pan or rock. Drills are furnished. 


Wheel Ladder 
RIESER CO. 


A new wheel ladder designed to 
make fruit picking, especially apples, 
easier and faster has been developed 
by the Rieser Wheel Ladder Co. 

This ladder is mounted on a spe- 
cial wheel carrier which makes it 
selfsupporting. A light weight im- 
plement, it makes quick and easy 
movement around and between trees 
possible. The Wheel Ladder also 
reduces the number of ladders need- 
ed to harvest a crop, since the tree 
may be picked from top to bottom 
with this implement alone. 

The self-supporting feature pre- 










vents damage or injury to fruit or 
tree so often sustained when con- 
ventional type ladders are braced 
against branches. The wheel ladder 
May also be used for thinning and 
pruning fruit trees. 
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BACTERIAL 
COMPOST 
ACTIVATOR 


A REVITALIZED BACTERIAL CONCENTRATE THAT WILL ENRICH 
YOUR SOIL, INCREASE GROWTH, AND HASTEN COMPOSTING. 


© B. C. A. is a mixed concentrated composite containing a multitude of soil 
bacteria developed specifically for the rapid breakdown of mixed organic wastes 
in the compost heaps, on the soil, and in compost boxes. 


© B.C. A. has phosphate rock incorporated in the culture which contains the 
26 necessary minerals. Enough phosphate rock is in the Activator so that adding 
it separately to the heap is not necessary. 


© B.C. A. contains the trace elements lacking in many soils and so necessary 
for best results. 





© B.C. A. is a neutral culture prepared with conditioning food for the bacteria 
in a rich peat base. 


B. C. A. can be used with great suc- 
cess in the New Sheet Mulch Method 
of Fertilizing. Applied directly to the 
soil mixed with raw organic matter, 
B. C. A. will speed up the break-down 
of the mixed wastes. 





SPEED UP COMPOSTING 
WITH B.C. A. 


In your house, in your garden, and 
on your farm, there is nothing more 
valuable than B. C. A. Quality com- 
post in less time is now a reality. 
Both new and old method are en- 
hanced by the use of B. C. A. 





—)— 
HOUSE PLANTS WILL GROW WITH AMAZING ZEST 
WHEN YOU ADD A SMALL AMOUNT OF B. C. A. 
B. C. A. may be added directly to house plants for increased growth, more 
luxurious blooming, and richer color. Just a small amount of B. C. A. planted 


around each seed or a thin covering on the soil of potted plants will produce 
amazing results. B. C. A. helps regulate moisture and air in the soil. 





—_—— 
B. C. A. is excellent for the increased growth and rapid reproduction of earth- 


worms. 
ALL ORGANIC — NO CHEMICALS 


Due to direct distribution—no dealer profits—we can offer you the low prices 
listed below— 


| ORGANIC PRODUCTS, Dept. B 


ORDER | 235 Halsey St. 

Newark 2, N. J. 
ALL PURPOSE 

B.C. A. 
TODAY 
TO ASSURE 
MAXIMUM 

USE 


1 

1 

| Gentlemen: l 
I 1 enclose check or money order for the | 
following: | 
OO #5 Ib. size ($2.00 postp’d). For approx. 

2 tons compost. 1 
(West of Mississippi, $2.50) | 

! 

| 

| 


1 15 Ib. size ($5.00 postp’d). For approx. 
6 tons compost. 


(West of Mississippi, $6.00) 
( More Information (FREE) concerning B. C. A. 
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FERTILIZERS—SOIL CONDITIONERS 


Finely powdered 30% Tennessee ROCK PHOSPHATE 
prices: For immediate shipment $2—100 lb., $8.50—500 
Ib., $15—1000 lb., $25—ton, all in 100 lb. bags, F.O.B. 
York, Pa. A 10% discount is allowed from above prices 
if ordered in advance for direct shipment from next car- 
load. Date of arrival of next car on request. Picked up 
at our farm at Stoverstown, York Co., prices are $1.25— 
100 Ib., $22.50—ton. Carload price of $21—ton can be 
offered to those who arrange in advance to pick up direct 
from car. Carload prices vary from $20—ton to about 
$23—ton delivered in Md., Pa., N. J., N. Y.; slightly 
lower south and west and slightly higher in New England. 
40 tons minimum car. Special arrangements can some- 
times be made. Florida Rock Phosphate available in 
carloads at about 10% less and sometimes in smaller 
amounts. Free literature. H. R. LEFEVER, R. |, 
Spring Grove, Penna. 

MR. FARMER: Use Colloidal Phosphate for building 
compost, or direct on any growing plant. It's extra trace 
elements pay. The best Tennessee and Florida Raw 
Rock for sale also. Good, but not as fast as Colloidal. 
HOOVER SOIL SERVICE, Gilman, IIlinois. 
NATURAL PHOSPHATE ROCK Finely Ground. Florida 
33%—Tenn. 30% 100 Ib. to carload lots. Write for 
prices and literature. L. M. BROBST, Phalanx Station, 
Ohio. 

FOUR LEAF POWDERED ROCK PHOSPHATE 30%. 
There is no life without phosphorus for permanent soil 
improvement with phosphated legumes. Free information 
—price—and freight rate your station. JOHN L. MAR- 
SON, R. 2, Pleasant Mount, Pa. 2 
RUHM’S PHOSPHATE ROCK: Cheapest source of Phos- 
phorus, the element so necessary for all life, contains the 
trace elements, greatly increases yield and quality of 
garden and field crops; makes hardy animals, healthy 
prosperous people. Write BRYAN & SHEFFER, Port- 
land, Indiana. 


EQUIPMENT» 


TRRIGATION “EQUIPMENT — Immediate delivery of 
lightweight pipe Complete systems, including pump, 
fittings and sprinklers. Featuring famous and exclusive 
McDowell automatic coupling and sprinkler that covers 
a little under 3 acres. LUNDQUIST CO., Inc., Putnam, 
Conn. 




















EARTHWORMS 


EARTHWORMS for Farm Production use. 15 Years Ex- 
perience. Informative Circulars. Backed by Service, Most 
Reasonable Prices. No Failures Following Our Methods. 
R. A. CALDWELL, Barwick, Georgia. nmiiastag 
FREE INSTRUCTIONS with 600 domesticated red earth- 
worms, mature breeders, $4.00 delivered. Raise earth- 
worms for SOILBUILDING, FISHBAIT, and solve your 
GARBAGE DISPOSAL problem. Order from HOLLY- 
OAKS, Lioyd, Florida. ¥ bray 
MODEL BOX SETUP, including 600 mature SOILU- 
TION earthworms, capsules and culture, $7.00. Prepaid. 
FINE FOR BEGINNERS. Breeders, 200—$2.00. In- 
structions. NATURE'S SOIL BUILDERS, 1544 Spring 
Garden, Lakewood, Ohio. Ci Res 
EARTHWORM Raising for Bait or for Soil-Improve- 
ment’. Write for your free copy. Bait worms $4 per 
1,000. MILLER’'S MAMMOTH WORM FARM, Route I, 
Murray, Ky. 

Hybrid mature ¢ EARTHWORMS New England acclimated 
$5.00 per thousand delivered Fifth Zone. Interesting free 
circular on easy care and culture. MERRYVALE FARM, 
R. 3, Brattleboro, Vermont. oe 
EARTHWORMS. Save on Fertilizer cost. Follow Na- 
ture’s Way. For Soil Building and Better Composting 
Write for descriptive folder COOLVILLE EARTH- 
WORM FARM, Coolville 2, Ohio. 

SOILUTION EARTHWORMS. Capsules, Baby worms 
and Breeders. Special 400 Egg Capsules $5.00. 1400 
for $15.00. Free folder. BELOIT EARTHWORM FARM, 
1154 Johnson St., Beloit, Wise. f J 
TO OBTAIN the most from your soil, use Earthworms. 
Folder and new special offer sent on request. EDMOND- 
SON HATCHERY, (18 Mirabeau St., Greenfield, Ohio. 
PROPER BALANCE MAKES PERFECT RESULTS. 
Write for information and the Good News we have for 
you! VIRGINIA EARTHWORM FARM, Cherry Hill, 
Route 4, Roanoke, Virginia. 


BEEKEEPING SUPPLIES 


BEEHIVE factory selling direct save you 25% on best 
grade equipment. Carloads in stock. Free Catalog. 
WALTER KELLEY CO., Dept. OF, Paducah, Kentucky. 


Docs 














AIREDALE PUPPIES — on approval — woodchucks his 


meat, hunts, retrieves all land and water birds. Best 
farm dog—ask the airedale owner. FRED WOOD, 
Daniel c test 


, 








BABY CHICKS 





STARTED CHICKS, four to ten weeks old. R.O.P. sired, 





State tested, day-old Leghorns and Reds. FAIRVIEW 
POULTRY FARM, Box 0, Richfield, Pa. 
BANTAM BABY CHICKS $5.50 per 12. Eggs $3. per 


12. Mille Fleurs, Silkies, Black Leghorn, Brahmas, 
Belgian Quail, Polish, Dutch Bearded. Large Light 
Brahmas. EDWARD DURLING, RD No. |, Princeton, 
New Jersey. 








EARTHWORMS—for garden or acres—no greater soil 
builder—makes quicker, better compost—write for folder. 
ROMAC EARTHWORM FARM, Box 375, Ashland, Ohio. 


LIVESTOCK 





FEEDER CATTLE, Whitefaces—Best from the West. 


Priced right. Several sizes. One head or a carload. Free 
eg on quantities. O. V. DOELL, Canandaigua, 
» We 





Aunt Mary's SWEET CORN and Edible SOY BEANS. 
1 Ib. 60c; 2 lbs. $1.00 Postpaid. Burpee’s Mammoth 
Zinnias, Hibiscus Pkt. 20c. EDWIN SOUDER, Telford, 
Pa. 








LIMITED SUPPLY first generation Canadian grown 
advance Sunflower seeds now available. 35c per lb. post- 
paid. Send cash with order to save C.0.D. charges, 
IMPERIAL SEED CO., Department 11-A, Clear Lake, 
lowa. 





BOOKS AND PUBLICATIONS 





“MIRACLES OF MENTAL ACTION.” Tremendouly 
vital, valuable information. Thousands sold. Price $1.99, 


SATISFACTION GUARANTEED. SCIENTIFIC InN. 
FORMATION SERVICE, 2259 Houghton Ave., SC, New 
York City 6i. 





HELP WANTED 


NURSERYMAN with knowledge of growing cut flowers 
organically for commercial use. Steady job with good 
salary and a future. Please give experience and refer- 
ence in first reply. P. 0. BOX 2731, West Paim Beach, 
Florida. 

YOUNG MAN wishes to rent farm near New York City. 
Interested in raising grass seeds, and boarding with 
owners. JAMES LOWERRE, Training School, Laurel, 
Maryland. 











BUSINESS OPPORTUNITIES 


WOULD YOU pay 3% first $350 made? Color-Lilustrated 
Book ‘505 Odd, Successful Businesses’ free! Work 
home! Expect something odd! PACIFIC—9P, Oceanside, 
Calif. 








MISCELLANEOUS 


NO FROST—Keeps Glass Clear of Snow, Steam and 
Frost, in any Weather. For Windshields, Windows, Eye 
Glasses, etc. $1.10 per box postpaid. OTIS ROSSELL, 
Waltersburg, Pa. 


UNIQUE INFORMAL STATIONERY. Twenty origina) 








drawings by 20 artists of Lehigh Valley. Fitting for 
all purposes. Size 3”x4”. Postpaid $1.25. MRS. 
WILLIAM H. STEUGERWALD, 213 S. i7th S&t, 


Allentown, Pa. 





SILOS 


PORTLAND wet-mixed concrete stave silos not excelled 
in quality. conveniences, durability. Sold direct. Get 
particulars. PORTLAND SILO CO., Box 8110, Portland, 
Indiana. 








IRISH WOOLENS 


CAPES are pleasantly enveloping garments, especially 
IRISH SHOOTING CAPES made of AVOCA HAND- 
WOVEN IRISH TWEED, Jackets; topcoats. Tweeds by 
the yard. CAROL BROWN, Importer, Putney 52, Vt. 


PLANTS 


MILLIONS FROSTPROOF PLANTS—cabdege, onion, 
lettuce—choice varieties 300, $1.2 500, $1.75; 1000, 
$3.00; 5,000, $10.00 expressed, Good Plants guaranteed. 
Write for price list—of all plants. FAIRVIEW PLANT 
FARM, Franklin, Va. 

STRAWBERRY PLANTS less than 2c each 2 yr. cult. 
Blueberry plants 84c each. Write for free leaflet. COM- 
MONFIELDS NURSERIES, Mitchell Rd., Ipswich, , Mass. 


FOODS 


UNPROCESSED unsulphured DRIED FIGS, Peaches, 
Pears, Apricots, neither sprayed nor chemically fertilized. 
Delicious natural Halowi Dates, Almonds, Cashews, Olive 
Oil. Request prices. S. H. JAFFE (E), Lakeside, 
California. 




















PREMIUM QUALITY Valencia Oranges. Organically 
grown, laboratory certified nutritional content Ready 
about May. Can supply several new customers this year. 
Write now for information and prices. DR. A. P. 
KOENTOPP, (010 N. Broadway, Santa Ana, Calif. 





PURE, DELICIOUS HONEY—Raspberry blend. 60 Ibs 
$9.50, not prepaid. 5 lbs., $1.65, prepaid. 
FEKEL, Route 5, Vineland, N. J. 


FRANK 





ORGANICALLY GROWN CALIFORNIA LEMONS. One 
dozen $1.10 Postpaid; two dozen $2.00 Postpaid. Write 
for box prices. ALBERT E. LESLE, 14545 East Whittier 
Bivd., Whittier, California. 





VITAMIN A (natural) 50,000 units per capsule 100, 
$3.50. VITAMIN E (natural) highest potency, 100 mg. 
Special—100 capsules $4.25 Popular VITAMIN B 
COMPLEX (natural), 95c per 100 capsules. Direct sales 
make these prices possible. LEVITT PRODS., Box 718- 
OF, Woodmere, N. Y. 

New 1950 Crop Pure Vermont MAPLE SYRUP. Grade A, 
gallon $5.00; 4 gallon, $2.90; quart, $1.65. Organically 
produced JOHN BACON, Johnson, Vermont. 





ORGANICALLY GROWN Untreated WHEAT and CORN 
milled on order. Wheat analyzes above average in min- 
erals. Wholewheat flour, cracked wheat cereal, cornmeal, 
15e per pound plus postage. ELLA HANFORD, Hershey, 
Penna. 





ORGANIC (FOOD) IODINE combined with other nutri- 


ents from LIVING deep-sea vegetables which tap Na- 
ture’s richest food-mine Unequalled ‘COL-I-GEN’, 
233 Robinson St., Binghamton, N. Y. c/o Dr. I. L. 
Conover. 


STORAGE CELLARS—GRAIN SILOS. We furnish 
Master Plans & Specifications. You can build them your- 
self! Prevent losses, save precious crops, make more 
profits. Information on all storage problems. FRANK 
D. STEINER, C.E., 102 Baldwin Ave., Baldwin, N. Y. 
10x28 new TRACTOR TIRES $35.00. Other sizes in 
proportion. Send for list covering makes, sizes, and 
prices to DUMBAULD’S TIRE SERVICE, Somerset, Pa 
KOHLER ELECTRIC PLANT 110 VOLTS—i500 Watts. 
Will sell or trade for good Iron Corn Picker. PETER- 
SON BROS., R. 2, Wis. Dells, Wis. 

DRAIN TILE—Perforated or plain—Good quality all 
shale ‘‘Borco’’ grade. Carloads. Write for our Farm 
Drainage Handbook. The BOWERSTON SHALE Com- 
PANY, Bowerston, Ohio. 


SOIL TESTING 


KNOW YOUR SOIL—TREAT IT RIGHT. Why use er- 
cessive fertilizer and lime? For Two Dollars we can tell 
you the nutrient content of your soil. For information 
write SUBURBAN SERVICE LABORATORIES, Dept 
F, Box 208, Glenside, Penna. 

BETTER CROPS, BETTER LAND, BETTER INCOME 
through reliable laboratory soil analysis and experienced 
recommendations. $3.50 per sample. Send for sampling 
instructions and mailing tubes. EDWIN HARRINGTON, 
Agricultural Chemist, Carversville, Pa. 


NURSERY STOCK 


Large Bearing Age three and four year APPLE andé 
PEACH trees! Regular price $3.50 each—special price 
during this sale—$1.75 each; ten trees—$1.50 each 
Varieties of Apple: Jonathan, Red and Yellow Delicious, 
Transparent; Peach: Elberta, Hale, Diamond King 
Cherry, Pear, Plum—50c higher than Apple. Return this 
ad with order and receive two Bearing Age Dwarf Cherry 
free. Send for price list. EGYPTIAN NURSERY CO., 
Desk OFG, Farina, III. 
































NEW 
CLASSIFIED AD RATES 
FOR THE 
ORGANIC FARMER 
Rates are now 8c a word. 
Minimum, 25 words, or $2.00 
Pavable in advance. Include 


name and address in word count. 
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These ORGANIC FARMER Books and Booklets Show You the Why and How! 















These Are 
Vital Publications for 
Organic Farmers 


PAY DIRT 
by J. 1. Rodale 


The best guide to the organic move- 
ment. Points the way to proper farm- 
ing methods, shows how to obtain 
bigger yields of disease-free, health- 
giving crops. 252 pp. $3.00. 


AN AGRICULTURAL TESTAMENT 
by Sir Albert Howard, C.1.E. 


The basic work which established 
the principles underlying the organic 
method. 253 pp. $3.50. 


THE SOIL AND HEALTH 
by Sir Albert Howard, C.1L.E. 


Sets forth the fundamental fact that 
health has its origin in living, mineral- 


rich soil. 320 pp. $4.00. 
7 


MAKE FRIENDS with Your Land 
by Leonard Wickenden 


His own scientific research proved 
to a skeptical chemist the superiority 
of organic fertilizers. Illus., 144 pp. 

2.50. 


NUTRITION AND THE SOIL 
by Dr. Lionel Picton 


Scientific evidence that nourishing 
food comes only from crops and ani- 
mals raised organically. 400 pp. $4.00. 


. 
BIO-DYNAMIC Farming & 

Gardening 
by Dr. Ehrenfried Pfeiffer 


A revelation in the vital biodynamic 
principles. A work of genius. 18 
illus. Paper, $1.75. 


e 
EARTHWORMS—Their 
Intensive Propagation 
by Dr. Thomas J. Barrett 


Complete, practical working direc- 
tions for breeding, feeding, growing, 
and harvesting. Paper, 60 pp. $1.00. 
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THE ORGANIC FARMER LIBRARY 
Popular Paper-Covered, Pocket-Size Booklets 


THE DOCTORS’ ATTITUDE TOWARD FERTIL- 
IZERS. What they think of the organic method 
Contains transcript from U. S. Senate Hearing. 60c 


MANUAL OF ORGANIC MATERIALS. A Com- 
prehensive List of Compostable Materials Occurring 
in the Home and in Industry. This book alphabeti 
cally lists 85 substances that may be used to keep 
the soil fertile in Nature's way. It defines the com- 
position of each material and what each substance 
contributes in plant nutrients to the soil ‘ 50c 


BULBS AND HOUSE PLANTS by Cecile Mat 


schat. Discusses tulips, iris, lilies, peonies, etc. 60c 


ANNUALS AND PERENNIALS by Cecile Hulse 
Matschat. Describes the advantages of annuals over 
perennials and vice-versa. 60¢ 


HOUSE AND GREENHOUSE GARDENING by 
Fred McCready. Deals with inexpensive means for 
growing plants in your house and under glass in 


hot-beds and greenhouses. ‘ $1.00 
GARDENING WITH THE EXPERTS. An ency- 
clopedia on all phases of gardening. 5 $1.00 


THE WAR IN THE SOIL by Sir Albert Howard, 
C.LE..M.A. A magnificent summary of the organic 
cause for those who desire to change from ordinary 


to home-made organic fertilizer. 3 . 80c 
SEEDLINGS by Evelyn Speiden. How to start 
seedlings—-how to prepare the garden ‘ $1.00 


VEST-POCKET VEGETABLE GUIDE by Roger 
W. Smith. How to grow 40 vegetables in the or- 
ganic manner—for medium northern climate. 25c 
COMPLETE MODERN GARDEN HERBAL by 
Robert O. Barlow. Many facts about herb garden- 
ing and usage in several lands. ‘ $1.00 
THE FRUIT ORCHARD edited by J. I. Rodale. 
Practical hints, unusual data on fruit growing. 50c 
LEAVES AND WHAT THEY DO by Heinrich 
Meyer. For every gardener and lover of plants. 45c 


. SUNFLOWER SEED—THE MIRACLE FOOD by 


J. 1. Rodale. Treatise on how to grow, how to eat 
this vitamin-rich food. - 50c 


. WEEDS AND WHAT THEY TELL by Ehrenfried 


Pfeiffer. Discusses hundreds of weeds common to 
farm, orchard and garden ; : $1.00 


. SHRUBS AND TREES by Cecile Matschat. Land- 


scape design, borders and backgrounds, street trees, 
flowering trees, fruit trees, evergreens, etc.  60c 


HOW TO MAKE A GARDEN by Cecile Hulse Mat- 
schat. Here are all the facts and underlying prin- 
ciples to make any garden a success. Illustrated. 65c 


PLANNING THE HOME GROUNDS by Cecile 
Matschat Whether you buy or build..remodel or 
start from the ground up, this book will help you 
develop a beautiful setting for your home. . 65¢ 


HOUSE PLANTS—How To Grow Them by P. T. 
Barnes. A complete guide for growing healthy 
vigorous plants in the house. " 50c 


TEN TRUSTWORTHY TROPICAL TREES by 
John C. Gifford. A delightful book. Includes the 
lime, coconut, guava, avocado and mango. . $1.00 


. WILD GARDENS OF NEW ENGLAND by Walter 


Prichard Eaton. How to reproduce natural settings 
of wild flowers in your garden. ° r $1.00 


. GARDENING FOR PROFIT by Peter Henderson. 


Originally published in 1874. Reveals many pro- 
fitable secrets for present-day gardeners. . $1.00 


. QUICK-RETURN METHOD OF COMPOST- 


MAKING by M. E. Bruce. New ideas for producing 
compost WITH OR WITHOUT manure. $1.00 


23. TREE CROPS by J. Russell Smith. An inspiring 
book on trees yielding crops as animal food. 75e¢ 


to 


. EDIBLE PLANTS OF THE POND AND WATER 
GARDEN by G. L. Wittrock. A wonderful instruc- 
tor for the nature-lover and fisherman. 50c 


to 
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. THE FORMATION OF VEGETABLE MOLD 
THROUGH THE ACTION OF WORMS by Charles 
Darwin. The most important parts of his classic 
en the earthworm, with other articles. 60c 


26. OUR FRIEND THE EARTHWORM by George 8S. 
Oliver Deals with the importance of the earth- 
worm to the soil and its products. R ‘ $1.00 


to 
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ANIMALS AND THE GARDENER by Richard 
Headstrom. Animals and insects that are friends 
and foes to the garden. 35¢ 


9 


oo 


LUTHER BURBANK by Roger W. Smith. Plant 
breeding and the important contributions of this 
great horticultural pioneer. a 35¢ 


29. QUESTIONS AND ANSWERS ON COMPOST 
edited by J. I. Rodale and Heinrich Meyer. A 
: 35e 


guide for compost-making 


30. COMPOST—HOW TO MAKE IT edited by J. L 
Rodale. The only book of its kind. 35¢ 


31. SLEEP AND RHEUMATISM by J. I. Rodale. 
Simple rules for avoiding stubborn conditions of 
neuritis caused by pressures exerted during sleep. 35c¢ 

32. NATURAL BREAD edited by J. I. Rodale. Dis- 


cusses health-giving values of breads and cereals 
made with organically-grown stone-ground grains. 35c 


33. DEBATES IN HOUSE OF LORDS. Deals with 
the advisability of forming a Royal Commission to 


check on the Howard method of farming. i 45e 
35. FLOWERS FOR EVERYONE by Heinrich Meyer 
Facts about common plants of the garden. 40c 


36. THE GARDEN NOTEBOOK by Alfred Putz and 
J. W. Johnson. Vroper methods and practices for 


all types of gardening 3 $1.25 
37. THE GLADIOLUS BOOK by William M. Joki. 
All about the gladiolus and its culture. > $1.00 


38. THE BERRY BOOK by M. B. Cummings, Ph.D. 
If you grow, or intend to grow, berries, this book 
is worthy of your attention. . é 80c 


39. THE FLOWER CALENDAR by Dr. W. H. Eyster. 
Tells what to plant and when to do it. Assures a 
blooming, beautiful garden all year round. . $1.00 


40. THE VEGETABLE CALENDAR by Dr. W. H. 
Eyster. Climate maps and extensive tables; month- 
by-month chart of sowing and harvesting. $1.00 


41. THE ORGANIC METHOD ON THE FARM by J. 
I. Rodale. Large-scale composting; odorless, labor- 
less chicken-house; field crops and orchards. $1.00 


BINDERS for The Organic Farmer Library Booklets. 
Each holds 12 books. Copies easily removed. $1.25 


SPECIAL OFFERS 
A FREE binder with every order for 
$10 worth of Organic Farmer Library 
Booklets. 
The entire series of forty books, 
mounted in 3 binders, value $31.80: 
ONLY $25! 
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Postage prepaid on domestic cash orders. Canada and Foreign add 10% for shipping charges. 














NOW YOU CAN ORDER, 
FRAZER COMPOST § 





New Plant In Production 
In Famous Chicago Stockyards 





Frazer Iilinois Compost Plant, 901 West 45th Street, Chicago. Designed and constructed of glass cov- 
ered steel by the A. O. Smith Corp., Milwaukee. This is the first of hundreds of plants soon to be licensed 
under the Frazer-Eweson patents to mass produce 100% organic Frazer Compost throughout the world. 


Frazer Compost—first 100%’ organic com- a noe Month Gon Bon 2: am me 
post to be produced in commercial quan- 

aie ot ‘ ; FRAZER ILLINOIS COMPOST CORP. 
tities is now available for shipment to 999 Exchange Avenue, Union Stock Yards 
anyone—anywhere. So uniform it will feed Gileags 9, Claes 

eq? Enclosed find check 

through your fertilizer spreader—as easy 2 tales Catebenniatl 
to broadcast as grass seed! Small amount 10 Ib. Bag (express collect) 
enriches large area! Odorless! Willnot =" pt eS ing RN mA 


harm seed or burn tender roots! Stays put Ah VEEES 9..G. 0, CHEABS 
—will not leach! The perfect soil Mail Orders—any size—shipped promptly 


ilietiite SHIPMENTS MADE IN ORDER RECEIVED 


* Jobbers and Dealers write for our selling plan. 





